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The "finite element method" for solution of stress distribution in a 


plane elastic continuum is studied in this report. This numerical method 
of stress analysis can he used for obtaining a solution to problems, which 
heretofore relied upon approximate calculations of doubtful validity. The 
finite element analysis, when coupled with a high-speed computer, can pro- 
vide quick solutions that converge to "exact method" answers. 

0. C. Zienkiewicz and Y. K. Cheung^ have presented the theory behind 
the finite element method and a computer program which applies the plane 
stress or strain finite element analysis to a plane elastic continua. The 
theory of the finite element method and the computer program are included 
in this report. 

A plane elastic continua is divided into a finite number of nodal 
points which are interconnected to form triangular elements. Force- 
displacement relationships are determined for these triangular elements. 
"Displacement method" equations^ in matrix notation are formed with the 
displacements of the nodal points as unknowns. Inversion of the force- 
displacement matrix and multiplication by the force matrix leads to a 
solution for the unknown displacements. These displacements are used 
to calculate the stresses at the centroids of the triangular elements which 
are then converted to principal stresses and their angles of deviation from 
the original X-Y coordinate system. 

The finite element method computer program taken from reference 1 io 
written in FORTRAN IV language and is intended for use cn an IEM }60 series 
computer. Detailed flow charts of the main program and its subroutines are 
included in the report, along with a listing of the operational program and 
an explanation of the data preparation for the program. 



The accuracy of the stress solutions obtained using the finite element 
method program is dependent upon the fineness of the triangular grid. An 
infinite number of combinations of loading and support conditions can be 
approximated using this method. 

Two example problems are included in this report. One example shows 
the solution of a simple problem based on a well-known '’classical" method 
compared to the solution using the computer program. ftie other example shows 
the solution of a complex problem, namely, the calculation of the stress 
distribution around a rectangular hole in the web of a wide-flange beam. 
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SYNOPSIS 


The "finite element method" for solution of stress distribution in a 
plane elastic continuum is studied in this report. This approximate method 
of analysis can be used for obtaining a solution to previously intractable 
problems. An existing "finite element method" ^computer program is made 
operational as a requirement of the report. A simple problem will be solved 
using a classical "exact method" and will then be analyzed using the "finite 
element method" to get an idea of the correspondence of the results of the 
two methods. A problem for which a "classical method" does not exist will 
then be analyzed using the "finite element method" to illustrate the power 
of its application. 
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INTRODUCTION 

Structured analysts are becoming increasingly aware of the power of 
numerical methods in providing reasonably accurate solutions to complex 
problems which heretofore relied upon approximate calculations of doubtful 
validity. The plane stress or strain finite element analysis is one of these 
numerical methods which, when coupled with a high-speed computer, can provide 
quick solutions that converge to "exact method" answers. 

0. C. Zienkiewicz and Y. K. Cheung 1 , in their book, have presented the 
theory behind the finite element method and a computer program which applies 
the plane stress or strain finite element analysis to a plane elastic continue. 

The plane elastic continue is divided into a finite number of nodal 
points which are interconnected to form triangular elements. Force- 
displacement relationships are determined for these triangular elements. 
"Displacement method" equations^ ii matrix notation are formed with the dis- 
placements of the nodal points as unknowns. Inversion of the force- 
displacement matrix apd multiplication by the force matrix leads to a solution 
for uie unknown displacements. These displacements are used to calculate 
the stresses at the centroids of the triangular elements which are then con- 
verted to principal stresses and their angle of deviation from the original 
X-Y coordinate system. 

The general "displacement method" equation is given as 

in which represents the force matrix composed of forces at the nodal 

points, M e represents the force-displacement or stiffness matrix 
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determined from the element properties, ^5^ e represents the nodal dis- 
placement for a particular element, and {f}® represents the nodal forces 
due to body forces. 

The general equation used to solve for the stresses is given as 

(•y-DOTW < 2) 

in which (cr} e represents the stress matrix composed of the stress in the 
X- and Y -directions and the shear stress, and [«T repre sent s the stre s s - 
displacement matrix determined from the material properties. A further 
explanation of equations (.1) and (2) will be given in the section on 
derivations. 

The finite element method computer program taken from reference 1 and 
included in this report is written in FORTRAN IV language and in its present 
form is intended for use on an IBM 360- series computer. 

Even though it is limited to the solution of problems which lie in the 
X-Y plane, the finite element program (FINELEM) has a wide range of applica- 
tion. Each element can have one of up to 10 different sets of elastic 
properties for a given problem and any constant thickness. 

The program is not limited to isotropic materials. Anisotropic 
materials, which are "stratified" and have rotational symmetry in the plane 
of the strata, can also be solved. When the direction of the strata in a 
transversely isotropic material is inclined to the X-axis, a transformation 
matrix included in the program relates the stresses back to the major X-Y 


coordinates 
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The accuracy of the stress solutions obtained using FINE LEM is depen- 
dent upon the fineness of the triangular grid. An area of a certain problem 
with an expected high stress or variable stress should be divided into a 
finer grid than an area with an expected constant stress. An infinite 
number of combinations of loading conditions and support conditions can be 
approximated using this method. 

In this report, a simple problem with a solution based on a well-known 
"classical" method is compared with the solution using FINELEM. The correct- 
ness of the program and the accuracy of the method is studied using this 
simple problem. Once the program is judged to be performing correctly, a 
complex problem is solved to illustrate the method's usefulness and 
versatility. 
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DERIVATIONS 


The general equation 

W'-H'W'* Wj (d 


containing the unknown displacements will now be presented in more detailed 
mathematical form* 



Fig. 1. A Plane Stress Region Divided Into Finite Elements. 


A typical finite element, e, is defined by nodes i, j, m, etc., and 
straight-line boundaries. The displacements at any point within the element 
will be defined as a column vector, (f(x,y)} or 


(f) » [»] {») • ■ D^vv 



. J 


( 3 ) 


in which M is a position matrix dependent upon the element geometry and 
^ &^ e is, as defined previously, a matrix composed of X and Y nodal point 
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displacements foi a certain element. In the case of plane stress 




oo 


represents horizontal and vertical translocation of a typical nodal point 
within the element- and 



( 5 ) 


the corresponding displacements of a node i. The six components of element 
displacements a^e listed as a vector 


ro 


( 5 > e . 


(6) 


The displacements within an element are uniquely defined by these six values. 
Two linear polynomials 


u 


a i 


+ a g x + a jy 


( 7 ) 


v = + acX + agy 

represent the relationship between the displacements. If the nodal coordin- 
ates are inserted and the displacements equated to the appropriate nodal 
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displacements, two sets of three simultaneous equations will arise in which 


the six constants a can be evaluated. For example, 

u i = a l + a 2 x i + 

Uj = + agXj + a^y\j (3) 

Ujj = a-j^ + agXjj + a^y m 

We can solve for a^, a^, and in terms of the nodal displacements u^, 

Uj, and Ujh* We would finally obtain for the horizontal displacement 

u = + b i x + c i y)u i + (a 0 + b J X + c j y)u j + K + V + -m/Kj 

(9) 

in which 

h = x jy m - w 
b i yj - y m 
c i “ ^Sn - 

a 3 = Vi - x iy m 

b j = y m - yi ( 10 ) 

c a = x i - 

®m = x i y j - x j y i 
bn = yi - yj 
^ = x i - x i 
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and where 


2A - det 


K i 

X 3 

*n 


n 


m 


- 2 (area of triangJe ijm) 


(ID 


Similarly, the equation for vertical displacement would be 


V = ^[ (&i + biX + C - y)Vi + + b j X + C 0 yW J + K + V + c njy ) v mj 

“(12) 

with the same coefficients as were given in equation. (10). 

We can represent the relationships in equations (9) and (12) in the 
form of equation (3) 

( f > “ {”} - M ( 6 ) e * e («) 


with I a two by two identity matrix and 


n« = (&j + b i x * s&l 

i " 2A 


N. 


, («i« bjX ♦ Off) 


2A 


N i = (% * bpx + c^y) 
m 2A 


(14) 


The calculation of the coefficients can be simplified if the coordinates are 
taken from the centroid of the element. The relationships^ 
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x i + x j + *m = + yj + y m 

and ( 15 ) 

H * ‘ a J ’ “m 

would result. 

The displacement functions above automatically guarantee continuity of 
displacements with adjacent elements. 

The strains, €, at any point can now be determined from the displace- 
ments known at all points within the element. Written in matrix notation, 
this relationship is 

{€) . |V]{6} e ( 16 ) 


The total strain at any point within the element for the plane stress case 
can be defined in terms of the displacements by well-known relationships^ 





r 




dx 

(<} 

V 

>- < 

dv l 

dy [ 




du dv 




dy dx 

^ J 


Taking the appropriate partial derivatives of equations (9) and (12), we have 




0, 

V 


V 

0 



0} 

0, 

c i* 

0, 

c i> 




(18) 


c i> 

bi. 

c d' 






which defines the matrix 

w 

of equation 

(16). 

9 
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The relationship between stress and strain will be linear assuming 
general elastic behavior ; therefore, 


<»} ■ Q0 ( e ) 


( 19 ) 


where M is an elasticity mat^ ; x containing the appropriate material 
properties. For the plane stress case, three components of stress correspond 
to the strains already defined 


f 

°x 

( CT > = < °y > 

lX 


(20) 


ihe matrix is now obtained from the usual isotropic stress-strain 

relationship?. 


_ 1 u 

X E ° x ' E V 


€ = - — cj + — ct,. 

y E x E J 


„ . £(1 J_M_) 

7 xy E ' xy 


( 21 ) 


Solving for in terms of («> , we get the appropriate terms for the 

matrix 



( 22 ) 
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A similar matrix can be formed for the plane strain case. Let 



(23) 


be the distributed load on the element in which X and Y are the "body 
force" components and { p > is defined as the distributed loads acting on a 
unit volume of material within the material with directions corresponding to 
those of the displacements ^f^ at that point. 

The simplest method to make the nodal forces statically equivalent to 
the actual boundary stresses and distributed loads is to impose an arbitrary 
(virtual) nodal displacement and to equate the external and Internal work 
done by the various forces and stresses during that displacement. 

Let the virtual displacement be the nodes. 3y equations (13) 

and ll6)> the displacement strains within the element would be equal to 


{f*} = [V] {6*} 6 and {«*} = L B J{ 6 *} 6 (24) 


respectively. 

The work done by the nodal forces is equal to the sum of the products 
of the individual force components and corresponding displacements; that is, 
in matrix language 

(<» e ) T ( I ') e (25) 

Similarly, the internal work per unit volume done by the stresses and dis- 
tributed forces is 


{'*} T {•> • W’W 


( 26 ) 
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or 

((*♦} f(M T (•} - H* {*}) <«t) 

Equating the external work with the total internal work obtained by inte- 
grating over the volume of the element, we get 

(<»•) f M e ) T (/ DO* (•> d < TOl > -/M T (*) d <- d >) 

(28) 

Since this relation is valid for any value of the virtual displacement, the 
equality of the multipliers must exist- Therefore, substituting equa- 
tions (16) and (19), we have 

(F) e = ( J CB]'T D X B ] d(TOll ){ 5 }' s -/ M T {p) (29) 

which is in the form of equation (l), the general equation with 


OT -/ [B] T o>X B 3 d(TOl) (30) 

{p} * = d(voi) (31) 


The terms 0D e and can be written in simpler forms by performing 

the integrations indicated on a general triangular element. 

Equation (30) can be written as 



t dx dy 


(32) 
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where t is the constant thickness of the element and the integration is 
taken over the area of the triangular element. Since neither of the matrices 
in equation (32) contains x nor y, we have 



( 33 ) 


where A is the area of the triangle as defined by equation ( 11 ). The 
matrix H appears in the program FINELEM in this form. Equation (31) 
can he written as 



which, when further simplified. 


can he shown, to he 


•\ 

X 

Y 


Wp ' { 



X 

Y 

J 


( 3*0 


( 35 ) 


This simply means that the total forces acting in x- and y-directions due 
to the body forces are distributed to the nodes in three equal parts. The 
matrix appears in FINEUSM in this form. 

General equation (l) is applicable to any typical element in a con- 
tinuum. To obtain a complete solution for the entire continuum, two 
conditions - namely, displacement compatibility and equilibrium - have to 
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be satisfied throughout. The requirement of displacement compatibility is 
automatically satisfied for a system of nodal displacements { 




( 8 ) * \ 





( 56 ) 


in which all of the elements participate. 

Since equation (l) establishes equilibrium within a typical element, 
all that is necessary for overall equilibrium is to establish equilibrium 
at the nodes of the structure. 

Consider the structure to be loaded by external forces (*> 

r 


(*> - 




( 57 ) 


applied at the nodes in addition to the distributed loads applied to the 
individual elements. 

To establish equilibrium conditions for a typical node, i, each com- 
ponent of has, in turn, to be equated to the sum of the component forces 
contributed by the elements meeting at the node. Thus, considering all ti.a 
force components, we have 


{ R i) ■ l <h> 


( 58 ) 
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the sunmation being taken over all the elements. The stiffness matrices of 
each element will clearly always be square and of the form 


k ii k i,j kirn 



in which k^, etc., are submatrices which are square and of the size t x t, 
where t is the number of force components to be considered at the nodes. 
Introducing the characteristics of the element given by equation (l) and 
takirg note only of the appropriate forces F^, by using the submatrices 
of equation (39); the above equations become 

m=n 

m ■ [ E w'C".) + Z ( F i)p {ko) 

m=t 

The inside summation is taken over all the elements of the structure indi- 
cated by the superscript a. Once all elements have been considered, the 
overall system of equations is established. 

Equation (kO) can be written in a simpler form as 

( 41 ) 


( 4 n ) 


MO) * 0) - 0) 


in which the submatrices are 


m«n 


00-11 kj 

m »£ 


«, -z ( F t)p a 
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with summations including all elements. The system of equations' resulting 
from equation (41) can be solved once prescribed support displacements have 
been substituted. 

Once the solution of the unknown displacements has been obtained, the 
stress and internal, forces are obtained by applying equation (2) to each 
element in turn. 

The general equation 

« ' ■ or oo r < 2 > 

will now be presented in a more detailed mathematical form. Once the nodal 
displacements ^6^ e have been determined by solution of equation (l), the 
stresses at any point of the element can be found from the relationships in 
equations (l6) and (19) which give 

0)* - O30QOO* <w> 

The term 

03* .[>303 «*> 

is the element stress matrix as it will be found in FINELEM. In FINELY 
the stresses are assigned to the centroid, of each element and are converted 
to principal stresses and their directions. 

In order to reduce the physical size of the stiffness matrix, equa- 
tion (33), a partitioning scheme is used. The nodal points of the structure 
are divided into a number of partitions. Only the elements concerned with 
the nodal points in a particular partition are used in the calculations. 


IT 


The part 4 tioning system is known as a "tridiagonal" system. Physically, 
this corresponds to the fact that the partitions are connected in series, 
as illustrated in Figure £. 



Fig. 2. Partitioning of a Structure. 
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The partitioning system allows the stiffness matrix to be written in 
the following tridiagonalized form: 


C? 

X 


K n C n 


'll 


o 

0 




0 

0 


0 

0 


in nr 


o 

0 


0 

0 

0 


<5-1 


0 

0 

0 


S-I 


r ^ 


6 


II 


mi 


r a 

p T 


ii 


iii 


■ - 


Vi 


H 


> (^ 5 ) 


N-l 




This system of equations will be solved as follows: The first two matrix 

equations can be written as 


[ K i]{ 5 i) + [ c i] ( 6 ii) - ( p i } 

0 * 6 ) 

[ C J ( & i) + C K iJ( 6 n} + C c ii]( 6 iii} = ( p n) 


The first equation will yield 


( e r) - C K il ( p i} * C K il C c i_K 6 ii} 


and substituting into the second yields 


m 


^C K iJ ‘ [°£1 [ K J 1 C e i]){ 8 n} + [ c ii] ( s iii) 

■ 0“n) - C C J W' 1 ( p i> 



By defining new symbols. 


L^ii] * ([ K n]- L c iT[ k i3' 1 E c i]) 

(49) 

( f n) * ( p n) - C c £ft K iJ 1 ( p i> 

equation (48) may be written as 

+ C c ii3{ 6 iii) “ (*Il) ^ 

fiom which can be obtained as in equation (4-7) and substituting 

into the next row equation to give C^IIl] md { P IIl} * 

This process of substitution and elimination goes en until the last 
row is reached, that is, 

C^IK 8 !*} = (%} (51) 

where a direct inversion will yield ^ 65 } • 

The process is then reversed and the known displacement values are 
back- substituted into equations in the form of equation (47 )> giving solu- 
tions for all of the unknowns. 

To check the errors introduced in the solution of equation (45), the 
residuals are calculated as 


(*) - (*) -OK*) 


(52) 


FiNELEM PROGRAM NOTATION 


NPROB 

NPART 

NPOIN 

NELEM 

NBOUN 

NYM 

NCOLN 

NFREE 

NP 

NCARD 

NCONC 

X 

NOD 

NEP 

AN 

THICK 

NF(1) 

NB 


number of problems to be done in one execution of program 
total number of partitions 
total number of nodal points 
total number of elements 

total number of nodal points with prescribed displacements 

total number of different e_astic properties 

total nrw.-er of load vectors to be read in 

number of degrees of freedom per node 

NP = 0, plane strain case 

NP = 1, plane stress case 

number of cards read in for the previous set, used in checking 
number of points with concentrated loads 
X,Y coordinates of the nodal points 

the three nodal numbers defining a triangular element , counting 
anticlockwise 

elastic property number relevant to the triangular element 
angle which the X-axis of orthotropy of element made with 
the global X-axis (in degrees) 
thickness of each element 

nodal point number 1 with prescribed displacements 
NB(l,l) » 0, displacement in X-direction is prescribed 

NB(l,2 ) = 0, displacement in Y-direction is prescribed 

NB(l,l) = 1, displacement in X-direction is not prescribed 

NB(l,2) * 1, displacement in Y-direction is not prescribed 
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BV BV(l,l) = prescribed value of displacement in X-direction 

BV(l,2) = prescribed value of displacement in Y-direction 
EARTH force per unit volume in X-direction 

DEN SIT force per unit volume in Y-direction 

N START first element in each partition 

NEND last element in each partition 

MFIRST first node! point in each partition 

NLA ST last nodal point in each partition 

U loads in X- and Y-directions 

El Young's modulus in X-direction 

E2 Young's modulus in Y-direction 

PI Poisson's ratio in X-direction 

P2 Poisson's ratio in Y-direction 

GE sheen: modulus 



FLOW CHART SYMBOLS 


OPERATIONAL STATEMENT OR 
STATEMENTS 


INPUT OR OUTPUT STATEMENT 



DO 

20 

(I 


LOOP STATEMENT 

= LAST STATEMENT OF DO LOOP i 

= 1,M) = RANGE OF VARIABLE IN DO LOOP 



STATEMENT NUMBER 



C 


) 


IF STATEMENT 
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FINELEM FLOW CHARTS 


A detailed flow chart of the program FINELEM Is shown on the left side 
of the page and an explanation of the adjacent flow chart operation is given 
on the right side of the page. 

MAIN PROGRAM 




Indicate number of problems to 
be worked. 


Indicate parameters of a particular 
problem; no. partitions* 
no. elements* etc. 



Indicate X and Y coordinates of 
each nodal point. 
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Indicate different sets of 
elastic properties. 


Indicate number of points with 
concentrated loads. The first 
option allows only load vectors 
at specific nodes to oe read in. 


The second option requires that 
the load vectors at all nodes 
be read in. 
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i. 




'V 



The subroutine LOAD is called. 


The appropriate matrices are 
formed taking the partitions* 
one at a time. 


The overall stiffness matrix 
for a particular partition is 
initialized. ST(50,100) 


■Hie first and 1 * 3t nodes and 
elements in the partition are 
specified to be sure the 
proper partition is used. 


:c 





20V70 
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80 

LK * NST,NEN 


| MM = LK- INTER j 

| f <|> 

I 1 I JJ nod(lk,i) 

T XE(I,1) = X(jj,l)| 
■ XE(I,2) * X(JJ,2) 



ANG = AN(LK) 
TH = THICK (LK) 
J = HEP(LK) 
YM1 = El(j) 
YK2 = E2(J) 

PR1 = P1(J) 

FR2 = P2(J) 

G = GE( j) 




CALL 
FEM 

(XE,YM1,YM2,PR1,\ 
PR2,G,AMG,C,NP, 
TK,M4) 



Hie appropriate matrices for the 
Individual elements are formulated 
one at a time. 


' The X and Y components of the 
element being considered are 
retrieved. 


The properties of the element being 
considered are retrieved. 


The subroutine FEM is called to 
formulate the stress and stiffness 
matrices for the particular element 
being considered. 
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20 Y 70Y80 


U 


KK = 1,5, 


N0D(LK,KK)-K 


0 , >0 


N0D(7jK,KK)-L 


= 0 , <0 


M = NFREE*(NOD(LK,KK)-K) 
N « NFREE* (N0D( LK, LL ) -K ] 
I = NFREE* (KK-1) 

J = NFREE* (LL-l) 


■ 0 , >0 


Checks are made to determine 
which partition the nodal points 
of the element are in. Nodal 
points in the partition form the 
K terms of equation (45) and 
nodal points out of the partition 
form the C terms of equation (45). 


These coefficients specify the 
location of the element stiffness 
matrix in the overall partition 
matrix. The K and C terms of 
equation (45) are being formed. 
The subscript on the terms of 
equation (45) indicate the 
• partition being considered. 


NJ - 1, NFREE 


MI = 1, NFREE 


/J) I 


20Y70Y80Y80 












20 ( 70 250 (230 


' 4 t 


290 290 


| NMI = NFREE*M*- J | 

N 

< 

st(nmi,nmi] 

st(nmi,nmi] 

* . 1E+12 


✓ 
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,JJ = 1, NCOLN 


JNJ = NFREE-MM+J 
U(JNJ,JJ) = 
ST(HMI,NMl)»ff7(l,J) 


^ ^^ 33 ) 

(290^ 


Ihe prescribed dis- 
placements are multiplied 
by a large number. 


The known displacements 
are inserted in the dis- 
placement matrix. 


INTER = NEN 
MI = NFREE*MINUS+1 
NJ = NFREE*L 
M = NJ-MI+1 


< 0 , >0 


II - NPART 


A check is made to see 
if the last partition 
was being considered. 


j NA = M+l 


17 . 
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The QT) and known dis- 
placement terms of the tri- 
di agonal i zed stiffness matrix, 
equation (i-5), are stored for 
future use. 


CALL 


SOLVE 
'(NPART,NCOLN)} 



"V 

< 

| REWIND 12 1 


s' 


CALL 


STRESS 

(NPARTjNFTRST, 

’ NLAST,NCOLN,NEL£M, i 
NOD,NFREE,NPOIN 



The subroutine SOLVE calculates 
the unknown displacements by 
following the theory g- en in 
equations (*4-5) through (51)* 

An error check is made according 
to equation (52)- All of the 
terms of equation 'Ll ) are 
known; therefore, all terms are 
defined. 


The stresses are calculated at 
the centroid of each element and 
are resolved into principal 
stresses and their engle of 
deviation from the original 
coordinate system. 
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SUBROUTINE LOAD 


A 

[20 


LOAD, 

(X,XE,NOD,NCOLN, THICK, 
U,DENSIT, EARTH, NELEM ) 



U(I,NC0LN) = 0 



JJ = NOD(lI, I) 
XE(I,1) = X(JJ,1)| 
XE(I,2) = X(JJ,2) 





vol = . i 66667 *thick( u )* 

(XE(2,1)*(XE(5,2; - XE(l,2 ) ) 
+XE(l,k)*(XE(2,2) - XE(3,2)) 
+XE(3,1)*(XE(1,2) - XE(2,2) ) ) 
VT = VOL * DENSIT 
UT = VOL * EARTH 


© 


The load vector due to the body 
forces is initialized. 


The nodal points of the element 
being considered are retrieved. 


This operation is equation (11) 
times the element thickness 
divided by 6 , which when multi- 
plied by the appropriate body 
force per unit volume yields 
the terms that make up 
equation ( 35 )- 


f 





3 r M 


The terms that make up 
equation (35) are arranged 
in the appropriate places 
to yield equation (35). 

















Locate the centroid of a 
particular element relative to 
the original X,Y coordinate 
system. 


Locate nodal points relative to 
an X,Y coordinate system through 
the element centroid. 


The terms of equation (10) are 
formed in the following order: 

^i^jj^m* c i* c j'» c m^ a i> a j> ®m 

where = a j 


The relationships of 
equation (15) are made use of 


The term of equations (lj) 
and (lL ) is formed. 










A(l,3) 

A(2,3) 

A(3,3) 

A(b,k) 

A(5,4) 

A(6,4) 


ZK/Z 

ZX(2)/Z 

ZY(2)/Z 

A(l,3) 

a(2,3) 

A(3,3) 



A(l,5) 

= ZK/Z 

A(2,5) 

= zx( 3 )/z 

A(3»5) 

■ zr(3)/z 

A(4,6) 

= A(l,5) 

a(5,6) 

- A(2,5) 

a(6,6) 

= A(3,5) 


The term Nj of equations (13) 
and (14 ) is J formed. 


The term N^ of equations (13) 
and (14 ) is formed. 

The relationships of equa- 
tions (9) and (12) are formed. 


B(l,2) 

B(3,3) 

B(3>5) 

B(2,6) 


This is an intermediate step 
in the formation of the matrix 
of equation (16). 


< 0 . >0 


The formation of the plane stress 
or plane strain matrix is 
specified. 


EE = YM2/YM1 

DEN = 1 - PR2 - 2*EE*FR1**2 
D(l,l) = YMI*(l-PR2)/DEN 
D(2,l) = YM2*PRl/DEN 
D(l,2) = D(2,l) 

D{2,2) = YM2*(l-EE*PRl**2)/ 
((1 PR2 )*DEN ) 

D(3,3) = G 


Hie elasticity matrix for the 
plane strain case is formed. 


DEN (1 - PR1*PR2 ) 
£*1,1) YMl/DEN 
D(2,l) PR1*YM2 /DEN 


The elasticity matrix for the 
plane stress case is formed, 
equation (22) 
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Hie axis transformation 
matrix is formed. 


The rAj and QQ matrices axe 
multiplied together as a step 
in the formation of the stress 
and stiffness matrices. 


JB 






m 


I = 1,3 


K = 1,6 


The [DBAJ matrix is formed. 

The Q)BA~j matrix in the program 
notation is the stress matrix 
of equation (’<-4). 

Q)J in program notation is M 
in the report notation. 

[bJaJ in program notation is 
fin in the report notation. 


DBA(l,J) - DEA(l,J) + 
DB ( I, K ) * A(K, J) 



WRITE, 10, . 

( (dba(i, J), I = 1,3), 
J = 1,6),0PX,0RY 


The element stress matrix is 
stored on a disc for use later 
in calculating the stresses at 
the centroid of the -dement. 


VOL = .5 * TH * ZJ 


The A and 
are formed. 


of equation (33) 


as 





subroutine solve 


SOLVE 

( NPART , NCOLN ) 






TF(I,J) = 0 
RS(I,J) = 0 



YM(I,J) = 0 

T 


Initialize matrices. 



°EAD, 13, 

M,K,((AM(I,J),I = 1,M) 

•J = 1,*)>((BM(I,J),I = L,M),| 
J = l,H),((F(l,J),I = 1,M), 

J = 1,L JOLN) 

1 


The terms of the tridiagonalizea 
stiffness matrix, equation (45), 
for each partition are read in 
one at a time. These terms are 


3, [0, and jjpJ of equation (45) 





The £pj matrix of equation (46 ) 
is formed. 


The [V] matrix of equation (46) 
is formed. 


This subroutine inverts the DO 
matrix and multiplies it by the 
jVJ matrix to form the first 

term to the right of the equal 
sign in equation (47). 


The term formed above is stored 
for future use. 




u 


'Oils subroutine multiplies the 
inverted QQ matrix by the DO 
matrix to form part of the second 
term to the right of the equal sign 
in equation (47)* 


Ibis subroutine transposes the jcj 
matrix of equation (46) and multiplies 


it by the first term to the right of 
the equal sign in equation (47) to 


form the second term to the right of 
the equal sign in equation (48). 


The inverted (jQ matrix is multi- 
plied by the fcj matrix to part 
of the second term of the xirst two 
terms enclosed, in the first paren- 
thesis of equation (48). 











46 



Store the inverted [k] 
matrix times the TP"! matrix 


for future use. 


L J 


the second line of 
equation (45) which includes 
some of the terms in 
equation (46). 


This subroutine multiplies 
JcJ times ^6^ to form the 
second term of equation (46). 





1+7 



Hie second term of equa- 
tion (46) is subtracted 
frcan the third term of 
equation (46) and set equal 
to the first term of 
equation (46). 


Multiply the term formed 
above by the inverted K 
matrix to form fs}. Hiis 
process is repeated until 
ffijA of equation ( 51 ) is 
Calculated. 


All the displacements of 
equation (45) are stored. . 


/READ, lj, 

( (AM(l, J), I = 1,M), 
J = i,M),((EM(l,J), 
I = 1,M), J = 1,N), 
((F(I,J),I=1,M), 
J = l, NCOI10 



The known ^ 5 } are back 

substituted into equa- 
tion ( 45 ) bo make an 
order of error check. 













F 


The R term of 
equation (52 ) is 
fomed. 



The residuals of 
equation (52 ) are 
printed out. If the 
magnitude of tne 
residuals is too great 
they can be used as a 
load vector and the 
problem can be 
rewrr^cd. 



A 
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STRESS 


The nodal displacements 
are recalled from storage. 


The node number and its X 
and Y displacements are 
printed out. 



LL g 1 j NELEM 


READ, 10, The element stress matrices 

((DBA.(l,J),I = l,3), r.r? recalled from storage. 

J = 1,6),0RX,0HY 




B 












SUBROUTINE PRIN 



Hie maximum principal stress 
is calculated from = D(l,J), 
Oy = D(2,J), and t = D(3,J) 
using Mohr's circle. 


Hie minimum principal stress 
is calculated from a x , oy, 
and 


Hie angle 
(degrees) 
principal 
X-axis is 


of deviation in 
of the maximum 
stress from the 
calculated. 



SUBROUTINES MATTM, MATM, AND MATINV 


SUBROUTINE MATTM (D,B,DB,L,M,N) 

MATTM is a standard IBM subroutine which transposes the matrix 
D(L,M), multiplies it by the matrix B(M,N), and assigns the 
product to the matrix DB(L,N). 


SUBROUTINE MAIM (D,B,DB,L,M,N) 

MATM is a standard IEM subroutine which multiplies \,he matrix 
D(L,M) by the matrix B(M,N) and assigns the product to the 
matrix DB(L,N). 


SUBROUTINE MATINV (A,N,B,M) 

MATINV is a standard IBM subroutine which inverts the matrix 
A(N,N), multiplies it by the matrix B(N,M), and assigns the 
product to the matrix B(N,M). 



56 


* 

I FINELEM PROGRAM LISTING 

: ;V 

f ijfrQ control cards, main program, subroutines, and data location are 

shown in this section. The Fortran statements listed in this section in 
the order they are listed form the program FHiELEM, whi« 2 h will run on the 
f- IBM 360 computer at Kansas State University. 



os 


C THESF Aft* CONTROL CAPOS 

// r I NELEM JO! ( 0FK402 6OG00 1 « 1 0 « 2 • » • 2 1 1 * *# S^Lt s^lL-1 

jj rXEC FTGCLGKS t p j FOPT - * hAP • t PARM. LK LL*= • L 1 ST » L T • r • 

//FORT • SYS 1 N OU * 

C MAIN PROGRAM 

C THESE ART CONTROL CAROS 

//G0.FT12F001 DO DSNAMF*£DSKS£ TCtUNlTMSYSbA. S.~P*f 1 UF jt 1 1 • X 

ft DCB=(RECFH=V f LRECL=293, t>LKS I ZE = 29/) « SPACE* (CYLt C 10,10M 

//GO.FT13TC01 OD DSNAME=eOSKSETD f UNI T= { SYSDA, $CP*F 112Fu01) , X 

ft OCl3=(RECFM=V»LRECL = 293ffcLKSIZE=297>tSPACc-ICyL#Cl0*10l> 

//GtuSYSIN 00 * 

C DATA CARDS Gf) HER P 



MAIN PROGRAM 

DIMENSION X(350,2>,XE(3,2),NF(3O> # NM3O,2),B\M30,2),N00(A50,i), 
1NFP(A50) f AN(A5G),THICMA50I,E1(101 ,t2(10) , PI (10 1 ,R2(10) , 

2GE ( 10 I » ! iST ART ( 15 ) , NFND(1 5 ) f NF IRST! 151 ,NlA$T(i5) 

COMMON C(6,6) ,DDA(3,6 >, DIM 3,6), M6,6),B( 3, 6) , ST (50, 100 I » U ( 7u0t A ) 
READ (1*101 NPREB 
10 FORMAT U> I A f 2T 1 6« e ) 

DO 20 LA=1,NPR0P 
REWIND K 
REWIND 13 

READING AND PRINTING ^F DATA 

READ ( 1, 10)NRART,NP0IN*NELEMt.NFC-UN f NCL»lN,NYM,iMP , MERE t ,D£*’;S 1 1, EARTH 
WRIT r ( 3, 10 INPART , NPO TN.NELEM , NPOUN, \*C0LN,NY;3, NP, NFRL E ,D^NS I r, EARTH 
DO 30 1 = 1 , NPO I N 
READ 1 1 f 35 ) XU, i),X(I,2) 

30 W*lTF!3,37)l,X(I,!),X(i f ?) 

37 FORMAT! !A, AX, 2F16.E) 

35 FORMAT (Af 16*8 , F3* A ) 

READ (1,10) NCARD 

IF (NCARD-MPOIN) 110,111,110 

110 STOP 

111 CONTINIF 

00 AO I=1,MELEM 

READ! I, A6 MUM, (NOD! I , J ) , J= 1 , 3 ) , NZP ( I ) « AN (!) , TH1CM I ) 

AO WRITE (3, At MUM , ( NOD ! I , J ) , J= 1 , 3 ) , NEP! I ) , AN (!) , THICK ( I ) 

A6 FORMAT (5IA f 2Fl6*E) 

A 5 FORMAT (3I*,2F16*8, IA) 

READ (1,10) NCARD 
IF (NCARD-NELEM) 12r,121,12C 

120 STOP 

121 CONTINU 

DO 50 1=1, NrtOUN 

READ (i,A5f NF (I) , NB (I , 1 ) , N(M l ,2 ) , E V( I , 1 ) ,B/(I,2) 

50 WRITF(3,A5) NF ( I ) , W (I , 1 > ,NR ( 1 , ? ) , BV ( I , 1 ) , 8V( I , 2 ) 

DO 60 l=l,NPART 

READ (1,10) NSTART ( I ) ,Nc NO! I ) , NF I RST ( 1 1 » MLAST ( I ) 

60 WRITE '(3,10) N START ( I ) ,NcND( I ) , NF I RST ( I ) , NLAS T( I ) 

00 6A 1=1, NYM 

READ (1,36) Eim,c2(I),Pl( I ) , P? ( I ) , G1 ( I) 

6 A WRITE(3,36) F 1 ( I) , E 2 ( I) , P 1 ( 1 ) , P/ ( l ) ,GE ( 1 ) 

36 FORMAT (2F16*8,2F8#A, F 16* 3 ) 

RE AO ( l , 1 0 ) NCQNC 

00 65 J= 1 , NC0LN 
IF (NCONC.) 6,7,6 
7 DO 66 1=1 , NPO IN 
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RF AD ( 1 » 3 > ) U(2* i-l,JI,U(?*l, J) 

66 WRIT? 13, 35) U ( ?* 1 - 1 , J ) , III 2 * ! , J ) 

GO TO 65 

6 NP0IN2-HPUIN*2 
DO 6ft I*i,NPOIN2 

68 U(I,1)=;. 

DO 69 1*1, NCONC 

READ (1,33) K,U(2*K-1,1I ,U(2*K,1I 

69 WRITP (3,33) K ,U ( 2*X - 1 , 1 i , U( 2*K , 1 ) 

33 FORMAT ( lA f 2E16«ft) 

NCONC* J 
65 CONTI MU.: 

C CALCULATION Of LOADS OUF TO BODY FORCES 

IF (CFnMT) 880,882,880 
882 IF (FARTM) 880,881,880 
8F0 NCOLN=NCPLN+i 

CALL LOAD( X, XE, NOD, NCOLN »NPU IN, THICK ,U» DENS IT, L A^ TM, NEL i N ) 
881 CONTIMUl 

C FORMATION OF MATRICES 

INTER*0 

DO 70 II*1,NPART 
DO 75 1= i , 50 
DO 75 J= 1,100 
75 ST ( I , J) -0* 

NST=NST ART ( 1 1 ) 

NFN*NENO( I I ) 

K*NF I RST (II) 

L*NL AS T ( I I ) 

M INUS-K-i 
DO 80 LK*NST » NEN 
MM*LK-IMTFR 
DO *5 1*1,3 
JJ*NOD(LK, l ) 

XE(I,1)=X( JJ, 1) 

85 XF.(I,2)*X( JJ,2 ) 

ANG-AN(LK ) 

T H=TH I CK ( LX ) 

J*NFP(LK) 

YM1=E1 ( J ) 

YM2=C2( J) 

PRl-PH J I 
PR2=P2( J) 

G=GE ( J ) 

C CALCULATION OF ELEMENT STIFFNESS AND STRESS MATRICES 

CALL FcM(Xc,YMl,YM2,PRl,PR2,C,AMG,NP,TH,MM| 

DO 80 LL * i , 3 
DO 80 KK= 1,3 

IF (NOD(LK,KK)-K) 80,131,131 

131 IF(NC0(LK f KK)-L)132, 132,BO 

132 M*NFPFE* ( NOD ( LK f KK ) -K ) 

N*NFR EE*( NOD( LK, LL ) -K ) 
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I*NrP.Et*IKK-l ) 

J*NFRFt* ( LL-1 ) 

IF(N)P0 t 9„0,900 
900 00 5 NJ=l f NFREF 
DO 5 ,NFREF. 

MMI=M+M1 

NNJ«N*NJ 

JNJsJOlJ 

5 ST ( MF* I fN*iJ ) = ST l MM I ,NNJ)+C( I HI « JM J ) 

80 CONTINUE 

C INTROPUCT I ON OF PRESCRIBED D 1 SPt ACEMENT S 

00 290 1 = 1, NR GUN 
M= NF ( I )-K 
MM^Mr < i i-i 
IF {**) ?9u « 242 « 242 

242 IF(M-24)243,243,290 

243 DO 230 J=l f NFREF 
IFiriBdt J) >230,345,230 

345 NMIsNFs^F*M+J 

STfNM t r-!Ml|sST(\M!tNM!|* # lC*i2 
00 233 JJsL,NCOLN 
JNJsNFRl ; »: *MV+ J 

233 U< JNJ, JJ) = STf FTMI';NMI)*BV( I, J) 

230 CONTI NIK 
290 CONTINUE 
I N T F R = N 2 M 
«I*NFR.£r *MtNUS+l 
NJ=NFRF; *L 
MsNJ-KHl 

IFm-Nr»AKnil5»116 ff 115 

115 N A=NFRFr *( NL A ST t II ♦ 1 ) -MI NU$ > 

GO TO 117 

116 NAsW+1 

117 NsNA-K 

TO WRITE <mM f Nf IISKIt Jlf USTU. J)t I* If * ) , J = MM, MA ) , 

II (U( IfJ) ,I=MI fNJ) ,J=] ,NCOLN> 

REWIND iO 
REWIND 11 
REWIND 1? 

REWIND 13 

C SOLUTION OF TRIDIAGONAL MATRICES AND CALCULATION nF RESIDUALS 

CALL SOLVE ( NP ART , NCOLN ) 

RFWINO 12 

C CALCULATION OF STRESSES 

CALL STRESS t NPART , N F I RS T f NL AST f NCOLN, NELEM, MOD* NFHEF f NPU 1 N ) 

20 CONTINUE 
STOP 
END 
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C SUBROUTINE FOR CALCULATION OF LOADS DUE TO iMJDY FORCES 

SUBROUTINE LOAD! X* XF ,'IOD »NCOLN»NPOI N , THICK »u»OEN$ l T » t. AK f !l» N-LEM J 
DIMFNSIUN <(350,2>,X?t 3, 2),N0D(450,3>,THlCM<i50l ,U< TOO, 4 1 
NPOI N2=NPQIN*2 
00 10 [-1.NP0IN2 
10 UII,NCOLN1*0. 

00 20 II=1,NELE« 

00 35 1 = 1, J 
JJ»NOO( ! I , II 

xeu,i >=xi jj, n 

85 XE ( I , 2 I = X ( J J , 2 I 

VOL=. 1 66667 *TH ICM ! I) «( X£ ( ? , 1 ) *( XF ( 3,2 I -XE ( 1 ,2 I )«Xi'( 1 , i I * 
UXFI2 t 2»-XS(3,2n+XCC3,n*«XE|l,2»-Xt-(2,2m 
VT*VOL*l-CNSIT 
UT*VOL*i-A.'<TH 
00 86 1 = 1,3 
jj«NOiHii,n 

U(2* J J-l ,NCOLN ) =U< 2* J J-l ,NC0LN»«UT 

86 U( 2* J J, NCOLN ) =U( 2* J J»NCOLN) ♦ VT 
20 CONTI NUT- 

RETURN • 

FNO 
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c subroutine for format i ns nr clement stiffness and 

SUBRnUTI^F FFM(XF,YMl,YM2,PU,PR2,r,,ANG,NP,rH,MM> 

DIMENSION l)(3,3) ,PT0aA(6,M,XE(3»2) ,*(3,3),ZX(3>, 

COMMON C(6,M,DPA(3,6I,0B( 3,6} ,A( 6,61 ,P.( 3,6) , ST ( . 

on 20 J* l , 6 

DO 21 1=1,3 

B(I,J)«). 

dp(I,ji=o. 

21 OPA( I , J)*0. 

on 20 1-1,6 

MI.JI-.'. 

BTDRAII, J)=0. 

20 C ( I » J ) =<•, 
on 22 J= 1 » 3 
00 2? 1=1,3 
R(I,J)=u. 

22 D( I , JI*'.-« 

ORX* (XF(l t l)+XE(2,i)*Xlr( 3, 1 ) >*,333333 
nRY*1xrci,2)+xe<2,2)*XE(3,2) )*, 333333 
00 5 1*1,3 
XF(I,ll=XEI!,ll-ORX 
5 XF(I»2)=XE(!,2 l-ORY 
ZX(11»X?I2,2)-XE(3,2) 

ZX(2)«XE(3,2>-XE(1,2) 

? X ( 3 ) * X ‘ • ( 1,2 1-XE (2, 2 ) 

ZV(l)*XF(3,l)-XU2,l) 

ZY(2)*Xr( 1, 1)-Xc(3, 1) 

ZVm*XH2,ll-XC(l v lt 

ZK.XFI2.1 )*XE(3,2)-XE(3,1I*XF(2,2) 

Z=3.*ZK 
A(l,l)*ZK/Z 
A(2,1)*ZX(1)/Z 
A13,l)*ZY(i)/Z 
AU, 21 = 41 1,1) 

A(5,2)=A(2,1) 

A16, 21*4(3,1) 

A(1,3)*ZK/Z 
A(2,3)*ZX(2I/Z 
A(3,3)=ZY (21/Z 
A(A»AI*A( 1,3) 

A( 5, A1*A( 2,3) 

A(6, A ) =A( 3, 3) 

All *5)=/K/Z 
A(2,5)*ZX(3)/Z 
A(3,5)*?YI 31/7 
A (A, 6)*/ (1,5) 

A( 5*6) *A( 2 » 3 « 

AI6,6I*A( 3,5) 

B(l,2)«l. 

B(3,3)*l. 

0(3,51=1. 


STRCS3 MATRICES 

t*. 3),Kl(3,3) 
r ! wO) ,0(700, A) 
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i 

\ 

I 




ft 

a-: 


V fc 



; .1 




B(2,6)*l, 

IF I NP » 75* 81 * 7b 

C ELASTICITY MATRIX FOR FLAME STRAIN CASE 

81 EE-YM2/YM1 

OEN«l.-l»R2-2.*EE*PRl**2- 
0(1*1 )*Y M 1* ( 1 *-PR? I /OEN 
0(2* ll*YM?*PRl/DEN 
0 ( 1 , 21 - 0 ( 2 , 1 ) 

D(2.2I*YM2*(1.-EE*FR1**? l/((I.tPH2»*DEN) 

0(3*31-0 

GO TO 73 

C ELASTICITY MATRIX FOR PLANE STRFSS CASF 

75 DEN»(l.-PRl*PR2> 

0(1*1 )»YM1/DEN 
0(2,1I»PR1*YM2/0EM 
0(l,2)*l (2,1) 

0(2* 2 1-YM2/0EN 
0(3* 3 )*G 

73 IF ( ANG) 70 * IT * 70 

70 CS*C0S(ANG*.017A53) 

S$«SIN(ANG*.017A53) 

R(1,1)»CS**2 

R(2.1)*SS**2 

R(3,1)-SS«CS 

R(l,2)*X(2,l) 

R(2,2 »*R( 1*1) 

RI3*2l»-R(3*il 

R(l,3)*2.*R(3,2) 

R(2,3»*?.PR(3*ll 
R(3,3)-R( t,l)-R(2,l) 

00 100 J* 1* 3 
00 100 1*1,3 
R1 ( I * J 1-0* 

DO 100 Mi,3 

100 RI<I,.J)*R1(!,J>+0(I,K>*RU,K.> 
oo no j*i * 3 
no no 1 * 1,3 

D( I * J )*0« 

00 110 Ml, 3 

110 D(I«J)*0((,J)+R(1 »K )*R1 ( K» J) 

72 00 30 J-1.6 
00 30 1*1,3 
00 30 Ml, 3 

30 2)0(1, J)*OR< I, J>*0(I,K)*R(K,J) 

00 AO J* 1 * 6 
00 AO 1*1,3 
00 AO M 1 * 6 

AO OBA< I,J)-OBA( I*J|A0r,t t,K>*A(K,J> 

C STRESS MATRIX IS FORMED 

IF (MM) 126,126,127 

127 WR1TCU0H (OBA((,J) , 1*1, 3) , J*1 ,6) ,OKX,QRY 



126 CONTINUE 

vnt«.5*rH*z 
on 50 J*i,6 

On 50 i*i » 6 
OH 50 IU1,3 

50 PTDBAI 1, J)«HTDttA|! , J ) *BI K , I> *DBA (K» J >*VOL 
00 60 J* 1*6 
00 60 1*1,6 
00 60 K* 1 ,6 

6C CU,JI>Cf l,J»tA(K,n«>P.TDlAA(K,J) 

STIFFNESS MATRIX C IS FORMrO 

RFTU»M 

END 


SUBROUTINE FOR SOLUTION OF LUUAT IONS. CALCULA 1 ION AND PRINTING OF RESlDi 
SUBROUTINE SOLVE IMPART ,NC n LN I 

DIMENSION AMI 50, 50 ) , BMISO » 5C J # YK 1 50, 50 ) » TF I SO* 4 1 , RS I 50, 4 1 , F I 50, 4 ) # 
10lSl50,4l 

COMMON ei6,6J,DBAI3,6),Dfct 3,6), AI6,6I,BI *,61 ,ST 1 50, ICO! , b I 7U0»4 ) 
E0U1VALFNCE(AM(1,1),STU,1)),(&M(1,1),ST( l 9 5in,(TF(l f n,U(l,l)l, 
l(0!SIl,n,UIl,2)If (R5( 1,1 »,U(1, 311, (F (1*11, U(i, 4)1 
DO 140 1=1,50 
DO 141 J=1,NC0LN 
TF 1 1 , J | = 0% 

141 RSI I , J 1 = 0* 

DO 140 J= l , 50 
140 YM| I . J 1=0, 

DO 144 LL=1»NPART 

RFAnC13)tt,N,( I AMU, J ) , 1= 1 ,M ) , J* l ,M) , ( (CMI I,J1, I* l. Ml # J=1,N) f 
1 1 I F ( I , J I , I = l # M I # J = 1 , NCOL N I 
15C 00 424 1=1, M 

00 425 J= 1 »NCOLN 
FII,JI=FI I,J)-TFII,J) 

425 DISII,J)=F!I, J) 

00 424 J = 1 , M 

424 AM ( I , J ) = AM II,Jl“YMtI,J| 

CALL MAT INV I AM,M, 01 S, NCOLN) 

MATINV STANDARD IBM INVERSION PROGRAM 

WRITE(lX)M,N,UAKU,J) 9 l=l,M» 9 J=l,M),(IbiN(t,J),I = l,M),J=l,N), 
lKF(ItJ), 1 = 1, M), J=l, NCOtN I 
IF INPART-LU437, 437,43? 

432 CALL MATM! AM,F,D!S,M,*, NCOLN) 

CALL MATTMIBMfDIStTF ,N,M, NCOLN ) 

DO 110 J= 1 ,N 
DO 110 1=1, M 
YMII, J)=0. 

DO 110 K= 1 # M 

110 YMII, JI=VMI I, JJ+AMt I #K>*BM(K,J) 

DO 111 J=1,N 

DO 111 1*1, N 
AM( I , J I =0* 

DO 111 K = 1 , M 

111 AHII,JI = AMII# J)+r/MK,! )*YM(K,J) 

DO 112 1*1, N 

DO 112 J=i,N 

112 YMII » J )=AM( l , J I 
144 CONTINUE 

437 REWIND 13 

WRITE I 121((DIS(I,JI,I*1,MI ,J*1, NCOLN) 

IF (NPART-1 } 600 , 600, 60 1 
601 NA=NPART-1 

DO 441 LL*1,NA 
BACKSPACE 11 
BACKSPACE il 



«EA0U1IM.N.( CAMtl,JI,I*l,Ml,J*l,M),<tBMt I, J), 1*1 ,M ) , J*i,N) , 
l((F(I,J),I=i,M) , J=l,NCCLN| 

CAU MAT W . (Bt1,DIS*TF,M,N, NCOLN I 
on AAA J=1 *NCOLN 
00 AAA I-1,M 

AAA FtI,J) = l (I,J»-TFU,J» 

CALL MArM(AM,F,DlS,M,M,NCnL*J) 

AA 1 WRITE ( 12 I ( (DI S ( I , J I , 1=1 , M I , Jsl, NCOLN I 
WRITF 13,5151 
515 FORMAT ( 10H RESICUALS) 

DO 500 LL= 1 , NPART 

RE AO ( 131 M,N, ( I AMI 1 , J) ,1*1,M| , J*1,M) , I (Hrtt I, J> , 1 = 1, Ml, J=l,NI, 
1 ( (Ft I,JI, I=l»M),J*l, NCOL N I 
BACKSPACE 12 

READ 1 12 )U0 IS II, J), 1=1, Ml, J*i,NCOLMI 
BACKSPACE 12 
BACKSPACE 12 

PFAO 112 H (TF( I , J) ,I=1,N) ,.J=1,NC0LNI 
on 510 J=l, NCOLN 
DO 510 1=1 ,M 
FtI*JI=Ft l,J)-RS( !,J) 

DO 51? K= 1 , M 

512 F(I,J)*F( I,J)-AM(I t K)*l)lS(K,J) 
nn 510 L = 1 , 0 

51C Ft I, JI=FU ,J)-BMtI ,L)*TFtL, J» 

CALL MATTMt3M,DIS,RS,N,M,NC0LN) 

500 WRITE 13, 31) ( t F t I * J ) , I* 1, M I , J*1 ,NCOLN) 

31 FORMAT 1 1H , 12E9«? ) 

600 CONTINUE 
RETURN 
END 
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C SUBROUTINE FOR CALCULMION OF STRESSES 

SUBROUTINE bTRcSSINPART,NFlRST,NLASTtNCOLN # HFLCM f NflU t NFkLL,MP01NI 
DIMENSION N00(45G,3).NF1 R$T( 1 5 ) , NL AST ( 16 > 

COMMON C(6,6) , DBA (3, 6 1 ,D8(3,6) ,A(6,6) ,B( 3,6) ,ST(5G,1CC! ,u( TOC # 41 



DO 600 11 = 1 * ART 
J J*NP AR I ♦ 1 - 1 1 
M=NFPEl*(NFIRST( JJI- ll+1 
N»NFREc*NL AST ( J J ) 

600 READ (12)( (U( I,J),I=M t NI, J=1,NC0LN) 

WRITF (3,615) 

615 FORMAT ( 5H NODE , 16H X-OISPL ACFWENTS » 161* Y-D I S PL ACL MLNl S I 

WRITE (3,32) ((i,U(?*!-l,J),U(?*I,J) *I = 1,NP0IN), J=1,NC0LN) 

32 FORMAT I IH ,I4,2E16.8) 

WRITE(3,625) 

625 FORMAT U6H ELEMENT NUMBER , 16H FIRST NODE ,16M SECtMO NODE 

1 9 16H THIRD MODE , 36H X aND Y CO-NRD I MATES OF CtNUOlU ) 

WRITF (3,635) 

C PR INC I PL if ANGLE IS 1 HE ANOt c BETWEEN Y AXIS AND STR^SS-1 

635 FORMAT ( 16M X-STRESS , W;HY-STRSSS , 

116H XY-SfRESS ,16H STkFSS-1 ,160 STRESS- 2 

216H PRINCIPLE ANCLF ) 

DO 20 LL = 1, NFL EM 

READ (III ( ( DBA ( I , J ) , 1=1 , 3 ) , J= 1 , 6 ) , ORX , OkY 
DO 620 J=1,NC0LN 
DO 620 1=1,3 
J J*NOD(LL , I ) 

C<2*I-1,J)=U(2*JJ-1,J) 

620 C(2*l, J)=U(2*JJ,J) 

DO 630 J= 1 , NCOLN 
DO 630 1=1,3 
DB( I , J)=0, 

DO 630 K= 1 , 6 

630 DB(I ,J)=DB(I, JI+DR A( I ,K ) *C (K, J) 

WRITE (3,10) LL,(NOD(LL, J), J= i , 3 ) , OR X, G”Y 
CALL PRIN(DB,A, NCOLN) 

WRITE (3,31) ( (DBU, J), 1 = 1,3), (A( I, J) ,1 = 1,3) V J=1 9 NCOLN) 

IF (NCOLN -1)110, 25, 110 
25 WR|TE(3, 33) (A(I,1), 1=1,3) 

GO TO 20 

110 DO 640 J=2, NCOLN 
DO 640 (=1,3 
DBA( 1, J)=0. 

DO 640 K= 1 , J 

64C DBA( I , J ) =06A ( ( , J ) +DR ( I,K) 

CALL PRIN(OBA, A, NCOLN) 

WRITF ( 3,31) ( (-jp.AU v .l 1 9 1 = 1,3) , < A ( I , J ) , I = 1 , 3 1 # J* 2 , NCOLN ) 

WRITE (3,33) (A(I, NCOLN) , 1=1,3 ) 
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20 CQNTINUL 

31 FORmaTUH , 5F16 f 6 t Fl6*R) 
33 rORMATtlMP # 5H12«S.> 

10 FORMATI1H ,4!A f 2Fl6*R> 

R F TURN 
r ND 
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SUBROUTINE P R I N ( D , C , N ) 

DIMENSION D(3,6),C(6,6I 
DO 650 J= i , N 

CS1,J) = (D(l, J)4D(2t JH**5 4 SORT I (D(l,J)-D(2,J) ) **2/<»* 
1 4 D( 3 « J ) **2 ) 

C(2.J) = (D< 1, J)4D(2,J)>*.5 - SG*T< (DU, Jl-D(2, 

1 4 0 ( 3 ,J)**?) 

650 C ( 3, J ) = 57.3*ATAN( ( C ( 1, J I -0 ( 2 , J > I /D( 3, J I > 

RETURN 

ENO 


subrouting mattm ( o , r, dp, l , m f n ) 

DIMENSION ij( 50 f 50 ) f H ( 50 1 A ) ,DtK50,A) 
DO 110 J=l,N 
DO 110 1 = 1, L 
DBi I , J l = C« 

DO 110 K=1,M 

no DB( 1 , J1=DB( I , J)4l(Kf n*R(KyJ) 

RETURN 

END 



SUBROUTINE MATH ( D, p * OP , L , M f N ) 
DIMENSION D(50,50),B(50,A) t DlM50 f A) 
DO 110 J=1,N 
DO 110 1=1, L 
DB( I ,J)=0. 

DO no K = 1,M 

11C DB( I , J l=DB( I , J )4D( I ,K)*B(K, J) 

RETURN 

END 



SUBROUTINE MATINV(A,N,C,M> 

c MATRIX INVERSION WITH ACCOMPANYING SOLUTION OF LI NEAT. CONATIONS 

C INITIALISATION 

01 ME NS I* IN lPlVOTI50l,AI50*50I,BI50*4),lNDtAI50»2l»PlVUTI501 
15 00 20 J*I,N 
20 I PI VOT I J I =0 
30 00 550 I * l » N 

C SEARCH FOR PIVOT element 

AO 4MAX=0.0 
A5 00 105 J = 1 , N 

50 IF IIPIVOI IJI-1 1 60, 105, 60 
60 00 100 K*1«N 

70 IF ( IPIVOT(KI-l) BO, 100, TAO 
. 80 IF < ABSIAMAX)- AflS I A I J, K ) I ) 85, 100, 100 

E5 I ROW=J 
90 ICOLUM«K 
95 AMAX=AIJ,KI 
100 CONTINUE 
105 CONTINUE 

11C IPIVOTt ICOLUMJ = IPIVOTI ICOLUHIM 
C INTERCHANGE ROWS TO PUT PIVOT ELEMENT ON DIAGONAL 

130 IF IIROW-ICOLUMI 150, 260, 150 
150 DO 200 L»1 ,N 
160 SWA? a AI IR(IW,L i 
170 A I IROVt »L I = AI ICOLUM, L 1 
200 All COLUK , L I =SWAP 
205 IFIMI 260, 260, 210 
210 00 250 L s l, M 
220 SWAP=E ( SROW.L ) 

23C BIIROW,L»=BUCOLUM,L» 

25C Bt*CPLUf , l)=SWAP 

260 I NDFX 11,11-1 ROW 

270 I NOF XI 1 , 2 I * I CULU M 

310 PIVOT! II=AI ICOLUM,ICOLUMI 

c Divine pivot row by pivot element 

330 AIICOLUM, IC0LUMJ=1,0 
3A0 DO 350 L= 1 , N 

350 All COLU^, L I* A ( ICOLUM, L 1/P I VOT II) 

355 IFIMI 300 , 380, 360 
36C DC) 370 L = 1,M 

370 B( I C0LU2-, L I *B I I COL UK, L I/PI VOT I 1 1 
C REDUCE NON-PIVOT ROWS 

3P0 on 550 L 1 * l , N 
39C IFILl-ICOLUMI AOO, 550, AOO 
AOO T*AIL1,IC0LUM1 
A20 AIL1 , ICOLUMI *0»0 
A30 00 A50 L s I ,N 

A50 AILl,L)=AILl,L)-AI IC0LUM,L1*T 
A55 IFIMI 560, 550, 460 
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460 DO 500 l* 1 » M 

500 B(tl.l»=P(Ll,ll-r< !COLUM,U*T 
550 CONTINUE 

C INTERCHANGE COLUMNS 

600 00 710 1*1, N 
610 L*N+l-l 

620 IF IINOCXIL.l I-INOFXIL,? »> 630 , / 10, 630 

630 JROW* I NOE X ( L , 1 i 

640 JCOLUM* I NDEX ( L ,2 I 

660 DO 705 K*1,N 

660 SWAP* A IK » JROW ) 

670 A(K, JROWl*A(K, JCfJLUMI 
700 AIK, JCDLUMI-SWA? 

705 CONTINUE 
710 CONTINUE 
740 RETURN 
ENO 


i 


% 
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DATA PREPARATION FOR FINELEM 


Format 



i. 

1 Card 






Columns 






1 - 4 

Number of problems to be run in one execution 
of program 


14 

r 

2. 

1 Card 




*- 


Columns 






1-4 

Number of partitions (< 15) 


14 

■ ' * • 


5 - 8 

Number of nodal points (< 350) 


14 



9-12 

Number of elements (< 450) 


34 



13 - 16 

Number of nodal points with prescribed 


14 

r 



displacements (< 45) 



£ 


17 - 20 

Number of load vectors (< 4) 


14 

: | 
fr 

. £ 


21 - 24 

Number of different elastic properties (< 10) 


14 

r j 


03 

CM 

1 

tr\ 

CVI 

0: plane strain 1: plane stress 


34 

■v: 1 . f 

ft 


29 - 32 

Number of degrees of freedom per node 


14 

. * 

. i‘ 


33 - 48 

Force per unit volume in y-direction 

F 

16.8 

• • k 

• $ 
' $ 


<3 

i 

On 

-=fr 

Force per unit volume in x-direction 

F 

16.8 

-j*j 

< 

3* 

1 Card for 

each nodal point (in ascending order) 



• £ 

s* 


Columns 






1-16 

x-coordinate of nodal point 

F 

16.8 



17 - 32 

y-coordin&te of nodal point 

F 

16.8 


U. 

1 Card 






Columns 






1-4 

Number of nodal point cards to be read in 


14 


I 


i 



Format 


1 Card for each element (In ascending order) 
Columns 


1-4 

Element number 

14 

GO 

a 

ITS 

Nodal point 8 in anticlockwise rotation 

14 

9-12 

Nodal points in anticlockwise rotation 

14 

13 - 16 

Nodal points in anticlockwise rotation 

14 

17 - 20 

Elastic property number 

14 

21-36 

Angle which the x-axis of orthotropy makes 
with the global x-axis 

F 16.8 

37 - 52 

Thickness of element 

F 16.8 

1 Card 



Columns 



1-4 

Number of element cards to be read in 

14 

1 Card for 

each nodal point with prescribed displacement 


Columns 



1-4 

Nodal point number 

T4 

5-8 

Displacement in x-direction 
0: fixed 1: free 

14 

9-12 

Displacement in y-direction 
0: fixed 1: free 

14 

13 - 28 

Prescribed value of displacement in x-direction 

F 16.8 

29-44 

Prescribed value of displacement in y-direction 

F 16.8 

1 Card for 

each partition (in ascending order) 


Columns 



1 - 4 

First element in partition 

14 

5 - 8 

Last element in partition 

14 



9-12 

13-16 


First nodal point in partition 
Last nodal point in partition 


Format 


ft 

Ik 

NOTE : A partition cannot contain acre than 

2k nodal points numbered in consecutive 
order. 

1 Card for each elastic property 


Columns 

1-16 

Young *8 modulus in x-direction 

F 16.8 

17 - 32 

Young's modulus in y-direction 

F 16.8 

33 - 40 

Poisson's ratio in x-direction 

F 8.4 

1 

-r 

CD 

Poisson's ratio in y-direction 

F 8.4 

49-64 

Shear modulus 

F 16.8 

1 Card 
Columns 

1-4 Number of nodal points with concentrated loads 

1 Card for each nodal point with concentrated load 

14 

Columns 

1-4 

Nodal point number 

ft 

5-20 

Load in x-direction 

F 16.8 

21 - 36 

Load in y-direction 

F 16.8 


NOTE : If there are no points with concentrated loads, 

omit Set 11 cards. A blank card (or card with 
a zero punch in column k) oust still be included 
(Set 10). 

If points with concentrated loads are present, 
they together form one load vector (regardless 
of the number of points) which must be included 
in the count in columns 17 - 20 of the second 
datacard. (Set 2.) 
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Format 


12. 1 Card for every point (in ascending order) 

Columns 

1 - 16 Load in x-direction F 16.8 

17 - 32 Load in y -direction F 16.8 

NOTE : One card must be Included for every point 

even if the load is zero. If only concen- 
trated load exists, however, omit Set 12 
completely. 

Repeat Set 12 for every separate load vector. 

Set 11 and Set 12 cards are alternatives. If 
only a single load vector of a relatively small 
rnuber of arbitrarily specified loads is to be 
dealt with, use Set 11. If more than one load 
vector of arbitrarily specified loads is to bo 
dealt with, then Set 12 should be used and one 
card must be included for every nodal point, 
even if the load is zero. 

For a combined loading, arbitrarily specified 
loads, and computer output, the cards for the 
nodes with combined loads should be abstracted 
from the output deck and replaced by cards with 
the total load. 
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NUMERICAL EXAMPLES 


EXAMPLE 1: DEFLECTION AND STRESSES, SIMPLY SUPPORTED BEAM 


Determine the centerline deflection, the flexural stresses at sec- 
tions A and B, and the horizontal shear stresses at section A of the simply 
supported beam shown in Fig. 3 (ft) on page 76 . Calculate the deflection and 
stresses using "classical methods" of analysis and then the computer program, 
FINELEM. For this exasple, u * 0.3 and E • 30 x leP ksi. 

Solution: 

The centerline deflection or maximum vertical deflection of a simply 
supported beam with a concentrated load at midspan is calculated using the 
following formula from "classical - ' beam theory, 


Pl5 


( 53 ) 


in which represents the deflection, P represents the concentrated 

load, L represents the beam length, E represents Young's modulus, and 
I represents the moment of inertia of the section. 

The moment of inertia -"or this section is 


T . bh 5 5(10) 3 

lm TT mm TF- 


416.7 in 1 *. 


Substituting the appropriate values into equation ( 33 ) gives the 
following: 


^ Bax 48(30 x 10^)416.7 


0.0036 in 
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The centerline deflection calculated by FINELEM is found in Appendix A 
as the y -displacement of nodal point 68 and equals the following: 

'W ■ o -°°» 

The FINELEM deflection is smaller than the "classical method" deflection 
by approximately 5*5 percent. 

The "classical method" for calculating the flexural stresses at a given 
point along the beam makes use of the 


in «hich o x represents the flerural 
sents the moment at the point where the stress is to be determined, y 
represents the distance from the neutral axis of the section, and I repre- 
sents the moment of inertia of the beam. 

At section A, 


flexural formula 


I 


( 54 ) 


stress in the x-direction, M_ repre- 


x = 14 in. 


and 






= 70 in-kips 


Similarly, at section B, 


x - 29.7 in 
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and 

M,-fx- 29-7 - 1^8.5 in-kips 

The flexural stress distributions for sections A and B are linear and 
vary from a value in compression on the top of the beam to the same 

iMMrtnnim value in tension on the bottom of the beam and are calculated using 
equation (5*0 in which y varies from 0 inches at the neutral axis to 
±5 inches at the outer fiber of the beam* 

The flexural stress at section A is 

- - 7°C?2 - +0.84 kip/in 2 

» I 416.7 

The maximum flexural stress at section B is 

„ . “22*2 . 1&2U1 . +1.78 klp/ln 2 

29*7 1 416.7 

The "classical method” flexural stress distributions for sections A 
and B are Shown in Fig. 4(a) and Fig. 4(b), respectively. 

The "classical method" used for calculating the horizontal shear stresses 
at a given point along the beam makes use of the horizontal shear formula 


T 


xy 


VQ 

lb 


(55) 


in which represents the horizontal shear stress, V represents the 

shear force at the point where the stress is to be determined, Q represents 
the area above the point where the stress is to be determined multiplied by 
the distance from the centroid of the area to the neutral axis, I represents 
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the mcment of Inertia of the beta, and b represents the width of the been 
where the stress is being calculated. 

Using equation (55), the horizontal Shear stresses are calculated at 
the neutral axis and 2*5 inches above the neutral axis. Obese points are 
assumed to be enough to Show the general shape of the shear distribution 
curve. 

The horizontal shear stress at the neutral axis is 


T 

n.a. 


5(5)5(2-5) 

416-7(5) 


0.15 kip/in 2 


The horizontal shear stress 2.5 indies above the neutral axis is 


T « 5(5)2-5(3-75) 
2.5 “ 416.7(5) 


0.1125 kip/in 2 


The "classical method" horizontal Shear stresses are shown in Fig. 5- 
The shear distribution curve is drawn through these points. 

To solve the problem using the computer program, F3UELEM, the beam was 
divided into 200 triangular elements with 127 nodal points as shown in 
Fig. j(b). smaller triangular elements were used near the center of the 
beam in order to place the centroids of tome of the elements near the outer 
edge of the beam, where the flexural stresses are largest. The triangular 
elements were numbered with larger numerals than the nodal points in Fig. 5(b) 
in order to distinguish between the two. The elements and nodal points were 
numbered consecutively and in an orderly manner. An order similar to this 
should always be used in numbering the elements and nodal points for a 
problem. 

There are only two nodal points with prescribed displacements: nodal 

point 1, which was fixed against displacement in the X- and Y -directions, 
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and nodal point 123, which was fixed against displacement in the Y-direction. 
These displacements correspond to a hinge at nodal point 1 and a roller at 
nodal point 123 . In order to fix a nodal point, a displacement of 0.0 inches 
is assigned in the direction required. 

The plane stress case is specified, which causes the strain in the 
Z-direction to be eliminated from the calculations. 

The concentrated load of 10 kips was divided into three concentrated 
loads of 3.33 kips, 3.3k kips, and 3.33 kips, and applied in the negative 
Y-direction at nodal points 59, 68, and 77, respectively, in an attempt to 
distribute the concentrated load and minimize the compression effect of a 
point concentrated load. 

The nodal points were assigned consecutively to seven partitions with 
no more than 24 consecutive nodal points in one partition. The partitions 
of the partitioning scheme were indicated in Fig. 3(h) by Roman numerals. 

The form of the data required for use in the program is shown in the 
section entitled "Data Preparation for FINELEM" starting on page 71. 

The input data and significant parts of the output information for 
Example 1 were included in' Appendix A for reference. All of the output 
information used to construct the graphs of Figs. 4 and 5 has been under- 
lined in Appendix A. 

The flexural stresses for the elements are found under the heading 
"X -STRESS" in Appendix A. The flexural stresses at section A, x * 14 in., 
were output as the X-stresses at the centroids of elements 33, 35, 3 8, and 40. 
The flexural stresses at section B, x = 29.7 in., were output as the 
X-stresses at the centroids of elements 85, 87, 90, 91, 94, 93, 9®, and 100. 
These stresses are shown in Fig. 4(a) and Fig. 4(b) along with the "classical 
method" stresses. 


\ 
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(a) Stress Distribution at 
Section A 


(b) Stress Distribution at 
Section B 


"Classical Method" 

-+■ Finite Element Method 


Fig. 4. Flexural Stress Distributions for Example 1. 

In Fig. 4(a) the stresses calculated for section A using the finite element 
method approximate the "classical method" stresses very well. However, in 
Fig. 4(b) the stresses calculated for section B using the finite element 
method show a deviation of more than 20 percent from the "classical method" 
stresses near the top of the beam. This difference is attributed to the 
fact that the axial compression deformation due to the concentrated loading 
is Ignored in the "classical method," but not in the finite element method. 
Dividing the concentrated load into three smaller loads had some effect in 
reducing the difference between the two methods, but the axial compression 
effect will always be present in the finite element method making it a more 
Realistic" method than the "classical method. " 



! ^ -■' * ■ ’ ' & 1 ;-Vv ■ ;•»#: ? 
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The horizontal shear stresses, which are also equal to the vertical 
; shear stresses, for the elements should be found under the heading "XY-STRESS" 

in Appendix A. However, it was discovered that these shear stresses do not 
necessarily equal the expected shear stress calculated by equation (55). 

For example, the FINELEM shear stress from Appendix A for element 33, 
whose centroid is on section A, is 0.141 ksi. The horizons! shear stress 
calculated using equation (33) is 

•' 1 

T „ VQ a 3(5)0.833(4.383) 

4.167 lb 416.7(5) 

T , , = 0.046 ksi 

4.167 


The FINELEM shear stress is greater than the calculated horizontal shear 
stress by over 200 percent; therefore, this is an incorrect interpretation of 
the meaning of the FINELEM shear stress. 

Since the "classical method" horizontal Shear stress is constant at 
sections where V, the shear force, is constant, it was assumed that the 
correct interpretation of the "XY-STRESS" could be found by averaging the 
stresses at adjacent elements. For example, the FINELEM shear stress for 
element 34, which is adjacent to element 33> is 0.007 ksi. The average of 
the stresses of elements 33 and 34 is 


T 

ave. 


0.141 + 0.007 
2 


0.072 ksi. 


The horizontal shear stress calculated using equation (33) for a point 
midway between the centroids of elements 33 and 34 is 
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. B - 5(5)1* g5(5»38) 
^•75 ib 416.7(5) 

t 4 75 * O.080 ksi 


The FINELEM shear stress is smaller than the calculated shear stress by 
about 10 percent) therefore, this Is a more correct Interpretation of the 
meaning of the "XY-STRESS. " The F3NEEEM shear stresses for the elements on 
section A, 33, 35, 38, and 40, and the elements adjacent to section A, have 
been shown in Fig. 5. The curve of the average of adjacent elements approxi- 
mates the "classical method" shear distribution curve. 


03 

0 ) 


•8 

6 



0 "Classical Method" Shears 

"Classical Method" Shear Distribution Curve 

4* Finite Element Method "XY-STRESS" 

a Average of Adjacent Element Stresses 


Fig. 5. 


Horizontal Shear Distributions Near Section A. 
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The total shear force was calculated by multiplying the average shear 
force of adjacent elements by the height of the elements by their width and 


then adding the results as follows: 



FMELEM 

Average 

Area of 

Shear 

Adjacent 

stress 

stress 

elemgnt 

force 

elements 

kip/in 2 

ldp/in 2 

kip 8 

55 

54 

0.141 

0.006 

0.074 x 

2.5(5) - 

0.95 

55 

56 

0.204 

0.055 

0.129 x 

2.5(5) - 

1.61 

ll 

0.057 

0.206 

0.1J2 x 

2.5(5) - 

1.65 

59 

40 

0.001 

0.142 

0.072 x 

2.5(5) - 

0.90 



Total Shear force ■ 

5.09 kips 


This total shear is within less than 2 percent of the "classical method" 
total shear^ 5 hips* 
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EXAMPLE 2: STRESSES NEAR RECTANGULAR HOLE, SIMPLY SUPPORTED BEAM 

Determine the stresses near the rectangular hole in the simply supported 
12WF45 beam, shown In Fig. 6 > using the computer program, FINELEM. For this 
example u = 0.3 and. E « 50 x 10^ ksi. 



Solution: 

A section A-B was cut out of the beam as shown in Fig. 7 with a constant 
cross section as shown in Fig. 8 in order to make a more accurate analysis 
of the section around the area of the rectangular hole. Biis procedure 
allowed a finer element mesh to be used in the area of the beam, where 
"classical methods" for claculating flexural and horizontal shear stresses 
were questionable. Section A-B was assumed to extend far enough past the 
hole on either side that the actual stress condition in the section as it 
existed in the beam would be approximated by applying the end moments and 
shears to the section as a free body. 



67 



Fig. 8. Section Through 12WF45 Beam. 

Section A-B shown in Fig* 9 was divided into a finite element mesh 
using 394 triangular elements and 238 nodal points. Snail. er triangular 
elements were used near the perimeter of the hole in order to give a better 
picture of the stresses near the hole. Snail triangular elements were used 
along both flanges in order to try to reduce the adverse effect, which 
might be caused by the great difference in thickness between the elements 
in the flange and in the web. The triangular elements were numbered with 
larger numerals than the nodal points in Fig. 9 in order to distinguish 
between the two. The elements and nodal points were again numbered con- 
secutively and in an orderly manner as in Example 1. 

The nodal points were assigns, consecutl* oly, to 12 partitions with 
no more than 24 consecutive nodal points in one partition. The partitions 
of the partitioning scheme were indicated in Fig. 9 by Roman numerals and 
dashed lines, which indicate the nodal points and elements in each partition. 
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The plane stress case was specified, which caused the strain in the 
Z-direction to be eliminated from the calculations. The effect of the strain 
in the Z-direction was not introduced into the solution of the problem 
because it is normally ignored in "classical method" calculations. 

Hie moments and shears forces on the free body, section A-B, cannot 
be used as such. These moments and forces must be put into the form of 
concentrated loads to be used in the finite element method analysis. 

Hie moments and shears on the free body, section A-B, were approximated 
by a series of concentrated loads applied at the nodal points on either end 
of the section. The series of concentrated loads were to approximate the 
actual stress conditions at sections A and B as closely as possible. In 
order to do this the flexural stress and horizontal shear stress distribu- 
tions at sections A and B were calculated with P assumed to be 1 kip. 

The mnyimim flexural stress at section A, calculated by equation (5*0, 
is 


* 24.5 


M 24.^~ _ 1(24.5)6 
I ” 550.8 


a 24.5 “ -°* 4l9 ° ^P/in 2 


and the flexural stress distribution for section A is shown in Fig. 10 



: ><}?$*?*? W' ^ 3* *H' ': ? * : : 1 !* 
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-.6 -. I* -.2 0 .2 .4 .6 
kip/in 2 


Fig. 10. Flexural Stress Distribution, Section A. 

This stress distribution was resolved into a series of x-direction concen- 
trated loads by multiplying the stress at a nodal point by the sum of half 
the distance between the adjacent nodal points and then multiplying this 
value by the flange or -web thickness at the nodal point. The stun of the 
moments produced by these concentrated forces applied at nodal points about 
the neutral axis was checked to see if it equaled the statical moment at the 
section, which was 24*5 in-kip. The small difference between the sum of the 
moments and the statical moment was proportionately resolved into a series of 
small concentrated loads, which were then added to the previous concentrated 
loads making the sum of the moments produced by the concentrated loads equal 
to the statical moment, 24. 5 in-kip. These concentrated loads are shown 
in Fig. 7. 
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The maximum flexural stress at section A calculated by equation (54) Is 

„ - 

°55*5 1 350.8 

a 55#5 « +0.9493 kip/in 2 

The stress distribution at section B was resolved Into a series of 
concentrated loads by the same method used in section A. The resultant con- 
centrated loads are shown in Fig. 7* 

The horizontal shear stress distributions at sections A and B, and the 
stress distributions above and below the neutral axis of the sections were 
identical, respectively; therefore, the horizontal stresses at nodal points 1 
through 7 calculated using equation (55) were vised to plot the horizontal 
stress distribution. The horizontal shear stress for nodal point 7 on the 
neutral axis, using equation (55) and referring to Fig. 11, was calculated 
as follows: 

The distance, y, from the neutral axis to the centroid of the section 
in Fig. 11 is 

- ZAy _ 8.042(0.576)5.712 + 0.336(5.424)2.712 _ 31.402 
7 ” EA 8.042(0.576) + 0.336(5-^24) " 6-455 

y = 4.865 in. 

T _ v(ZA)y _ 1(6.455)^865 
n.a. " ib 350.8(0.336) 

t = 0.2664 kip/in 2 
n * 
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,0.576" 

5.424" 


Fig. 11. Section for Calculating Horizontal Shear Stress 

at the Neutral Axis. 

The horizontal shear stress for nodal points 1 through 6 were calcu- 
lated by the same method used for nodal point 7 . The horizontal a! ear 
stresses at the nodal points were resolved into a series cf concentrated 
loads in the y-dlrection by multiplying than by the sum of half the distance 
between adjacent nodal points and then multiplying this value by the flange 
or web thickness at the nodal point. The small difference between the sum 
of the concentrated loads at section A and the shear force at section A, 

1 kip, was proportionately resolved into a series of small concentrated 
loads which were added to the previous concentrated loads, making the sum of 
the new concentrated loads equal to the shear force, 1 kip. These concen- 
trated loads are shown in Fig. 7 in the appropriate directions. 

The input data and significant parts of the output information for 
Example 2 were included in Appendix B for reference. 

The flexural and horizontal shear stresses at sections C, D, and E in 
Fig. 7 are shown in Figs. 12 and 13 as a sampling of the stresses in 


6 " 


8 . 042 " 


t * 


r - 4.865" 


N.A. 


0.336" 


12WFU5 


section A-B. 
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All of the output information used to construct the graphs of Figs. 12 
and 13 were underlined in Appendix B. 

The flexural stresses for the elements are found under the heading 
"X-STRESS" in Appendix B. The flexural stresses at section C, x = 8.83 in. , 
were output as the X-stresses at the centroids of elements 86, 89 , 91* 93 > 

95, 97 1 99 > 101# and 104. Die flexural stresses at section D, x « 14.83 in., 
were output as the X-stresses at the centroids of elements 178, 180, l8l, 

183, 185, 187, 188, 190, 192, 194, 195, and 197* Die flexural stresses -at 
section E, x » 22.17 in., were output as the X-stresses at the centroids 
of elements 291, 294, 296, 298, 300, 302, 304, 306, and 309* The flexural 
stresses were shown in Fig. 12. 

Die maximum flexural stress on section C, x = 33*33 in., calculated 
using equation (54) is 


a 33*33 


350.8 


033.33 = +0.559 hip/in 2 


Die maximum flexural stress on section E, x ■ 46.67 in., calculated 
using equation (54) is 


ff 46.67 


1(46.67)6 

350.8 


a 46.67 " -°' t8 4 kip/in 2 

The FINELEM stresses at sections C and E vary from the stresses calcu- 


lated above by less than 3 percent. 
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Hie horizontal shear stresses for the elements are found under the 
heading "XY-STRESS" in Appendix B. Shear stresses of elements adjacent to 
the elements, whose centroids are on the required section, were used to graph 
the horizontal shear distributions at sections C. D, and E. The shear 
stresses at section C were output as the XY- stresses of elements 85 through 
105. The shear stresses at section D were output as the XY-stresses of 
elements 178 through 197* The shear stresses at section E were output as 
the XY-stresses of elements 290 through 3 10 . The horizontal shear stresses 
were shown in Fig. 13. 
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CONCLUSIONS 

The computer program, FINE LEM, can be used as listed In the section 
titled "FINELEM Program Listing" on the IBM 360-50 Computer at Kansas State 
University. An important point to note in using the program is that control 
cards providing additional temporary disc storage must be used. These 
control cards are shown on page 56. 
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APPENDIX B - EXAMPLE 2, DATA AND OUTPUT 
DATA 
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0.0 

0.00 
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0.00 

5.0 

0.00 

7.5 

0.00 

1C . 

3.00 

0.0 

3. CO 

2.5 
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5.0 

3.00 

7.5 

3.00 
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10 . 
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7.5 
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15.0 

7.5 
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10 . 
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0.0 
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5.0 
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o.c 
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5.0 
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10 . 
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24.0 
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29,0 
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29,0 

5.C 
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9.0 
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i 2 0.0 
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0.0 
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5.00000000 
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7.50000000 
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10.00000000 


X and Y coordinates for nodal points 6 through 1 24 
have been eliminated. 
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Information for elements 5 through 196 has been 
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0. *36-03-0. 586-03-0. 216-03-0* *16-03 0.356-03-0.676-03-0.246-0* 0.6*6-03 0.556-03 0.536-03 0.736-03-0.3*6-03 
0**66-03-0. *06-03-0, 786-0* 0.616-0* 0.60E-0* 0.3*6-03-0.786-03 0. 176-03-0. 57E-03-0.*6c-0*-0.586-03 0.176-03 
-0.236-03-0.136-03 0.0 -0.76E-05 

NODE X-OISPL ACEH ENTS V-DI SPLAC6H6NTS 

1 -0.29*238076-17 -0.*0228157E-15 

2 0. 369158736-03 -0. *08*000*6-0* 

3 0,756**5876-03 -0.657*3*726-0* 

* 0.1123*0**6-02 -0.788533516-0* 

5 0* 1**38*266-02 -0.6100250*6-0* 

6 0.792276116-05 -0.51768*736-03 

7 0.3*9*77086-03 -0.522815166-03 

8 0.763*38876-03 -0.529515326-03 

9 0.1121*7776-02 -0.533232706-03 

10 0.1*89*083E-Q2 -0.53292233E-03 

11 0.362530706-0* -0.986080626-03 

12 0.*07*5*32E-03 -0.99i*1337E-03 

13 0.7625U77E-03 - 0.99t690**6-03 

l* 0.111166816-02 -0.9910862*6-03 

15 0. i*7209*8E-02 -0.9874*6*06-03 

16 0. 75*56 119E-0* -0. l*298C0*E-02 

17 0.42*1683 16-03 -0.1*371*026-02 

18 0.760*0*866-03 -0.1*3790086-02 

19 0.109399*76-02 -0.1*3570556-02 

20 0.1*38733*6-02 -0.1*2890756-02 

21 0.126810156-03 -0.18*635*06-02 

22 0.44873706E-03 -0.1856138*6-02 

23 0.7592*3276-03 -0.185819096-02 

2* 0.10689320E-02 -0.165522236-02 

25 0.138*65116-02 -0. 18*5530*6-02 

26 0.191610956-03 -0.2228*6356-02 

27 0.480717986-03 -0.22*08*716-02 

28 0.758721266-03 -0.22**02*86-02 

2* 0.103663266-02 -0.22402606E-02 

30 0.13255*336-02 -0.22277902E-02 

31 0.270568536-03 -0.25677332E-02 

32 0.519*33*16-03 -0.25827*3*6-02 

33 0.75838901E-03 -0.258692*26-02 

3* 0.997063016-03 -0.258226276-02 

35 0.12*709756-02 -0. 2 56695 6 9 E- 02 

36 0.36*236536-03 -0.285511866-02 

37 0.566372656-03 -0*287319286-02 

38 0.75795*786-03 -0.2878*18*E-02 

39 0.950C*006E-03 -0.287278906-02 

*C 0.115*58766-02 -0.285**9*66-02 
*1 0.*736*179E-03 -0.3079*8986-02 

*2 0.620600306-03 -0.310271*36-02 

*3 0.757309386-03 -0.31105822E-02 

*6 0.8**971896-03 -0.310*12356-02 

*5 0. 10*8**716-02 -0.3081881*6-02 

*6 0.600131*86-03 -0.322251816-02 

*7 0.68734726E-03 -0.325*15126-02 

*8 0.7568867*6-03 -0.3279789*6-02 

*9 0.8286*0136-03 -0.326993816-02 

50 0.92841033E-03 -0.323926*56-02 

51 0.70*49*5*6-03 -0.327*57036-02 
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52 0*719770796-03 -0*329565561-02 

53 0.737S4089E-03 -0.330701456-02 

54 0*752366716-03 -0.33244595E-02 

55 0. 760766776-03 -0*332776606-02 

96 0.767854976-03 -0.333503U6-02 

57 0*765325196-03 -0.333364966-02 

56 0*803341626-03 -0*334063546-02 

59 0*627920626-03 -0*333843946-02 

60 0*763271006-03 -0,328205416-02 

61 0*763303376-03 -0*330056606-02 

62 0*763346306-03 -0*331982396-02 

63 0*763397666-03 -0*332762636-02 

64 0*763429566-03 -0*333566366-02 

65 0*763463096-03 -0*333922506-02 

66 0*763514546-03 -0*335021606-02 

67 0.763568566-03 -0*335303166-02 
Afl. 0.763613276-03 

69 0.822046406-03 -6. i 27 9643 l 6-02 

70 0*806836686-03 -0*32*472946-02 

71 0.789170856-03 -0.330710436-02 

72 0.774432446-03 -0*332455296-02 

73 0*766096176-03 -0*332786266-02 

74 0*759076796-03 -0*333513186-02 

75 0.74170437E-03 -0.333375046-02 

76 0.723799926-03 -0.33407323E-02 

77 0*699307776-03 -0.33385316E-02 

76 0.92642475E-03 -0*322274896-02 

79 0.839387306-03 -0*325939326-02 

80 0.76999492E-03 -0*326006626-02 

81 0.698346186-03 -0. 327019796-02 

82 0.598799676-03 -0.323952996-02 

83 0*105299926-02 -0.307992456-02 

64 0*906185016-03 -0*310317066-02 

85 0*769600046-03 -0*311104656-02 

86 0.632070946-03 -0.310459346-02 

87 0*478751036-03 -0*308235396-02 

88 0*116250366-02 -0*265574056-02 

89 0.960473676-03 -0.287383726-02 

90 0.768590266-03 -0.287907976-02 

91 C.577C0579E-03 -0.287345776-02 

92 0.372580496-03 -0.285515966-02 

93 0.125629156-02 -0.256847106-02 

94 0.100699256-02 -0.258356176-02 

95 0.76859817E-03 -0.258771406-02 

96 0.529981226-03 -0.25830567E-02 

97 0.280026116-03 -0.256774136-02 

98 0.133539256-02 -0.22292808E-02 

99 0.104629886-02 -0*224169306-02 

100 0.768308066-03 -0.224488836-02 

1C1 0.490409556-03 -0.224114726-02 

102 0.201471466-03 -0.22286526E-02 

103 0.14003566E-02 -0.184715736-02 

104 0. 1078 3S56E-02 -0.185697696-02 

105 0.767829606-03 -0.185904616-02 

106 0.45809755 E-03 -0.185607916-02 

107 0.137355136-03 -0.184637876-02 

108 0.145189376-02 -0* 14305378E-02 

109 0.110306686-02 -0.143791276-02 

110 0.766719236-03 -0.143869066-02 

111 0.43302565E-03 -0.143649896-02 
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112 0* 882062606-04 -©*142969262-02 

113 0. 149129436-02 -0.986660372-03 

114 0# 111989896-02 -0. 99203829E-03 

115 0* 764< 60776-03 -0.99232700E-03 

116 0*415333802-03 -0,99172001E-03 

117 0.54789009E-04 -0,98807411E-03 

118 0*151986982-02 -0.518035842-03 

119 0. 11279912E-02 -0. 52321656E-03 

120 0* 7637690 3E-0 3 -0.52991253E-03 

121 0*405345112-03 -0.533633402-03 

122 0* 374 36606 E-0* -0.533322572-03 

123 0. 15281320E-02 -0*402157902-15 

124 0.113838332-02 -0.408984342-04 

125 0 .770756976-0 3 -0.65*124922-04 

126 0.403627296-03 -0.789722986-04 

127 0.32997923E-04 -0.811360516-04 

ELEMENT NUWR6R 6IRST NOOE S6CGN0 NODE THIRD NCOE X AND Y CO-ORDlNATcS 06 CdNTROIi) 


X-STUESS Y-STRESS XV-STRESS 

1167 1.99999714 0.83333236 

0. 267467392-01 -0. 41536331E- 01 -0.19127655E 00 
0.2114:6 0C-0.18618E 00-0.529076 02 

2172 0.99999887 1.66666412 

-0.483739386-01 -0.505191452 00 -0.597394702-01 
-0.4C69 12-01-0. 512876 00-0.826772 02 

3278 1.99999714 3.33332920 

0.168816382-01 -0*S433B455E-0l -0.180683142 00 
0.21026E OC-O. 177722 00-0.556772 02 

4283 0.99999887 4.16646126 

-0.220249892-01 -0.304847182 00 -0.918689976-01 
0.519662-02-0.332072 00-0.735C02 02 

5384 0.99999887 5.83332634 

0.244331 36 E-01 -0.14998627E 00 -0.939254762-01 
0.65393E-01-0* 190952 00-0.664432 02 

68 9 4 1.99999714 6.66665840 

-0.358772282-01 -0.553722382-01 -0.989305972-01 
0.537852-01-0. 14503E 00-0.478172 02 

7495 0.99995887 8.33332348 

-0.296744702-01 -0.346918112-01 -0.394153592-01 
0.731202-02-0.716786-01-0.468242 02 

0 9 10 5 1.99959714 9.16665554 

-0.47515869E-01 -0.105247502-01 -0*416120296-01 
0.145172-01-0*745582-01-0.330202 02 

9 6 11 12 4. 94999*28 0.83333236 

0*290223122 00 0*230731962-01 -0.918169026-01 

0.3M74E 00-0. 5440 IE-02 -0.727 53E 02 

10 6 12 7 3.99999523 1.66666412 

0*673656462-01 -0*413551332-01 0. 506687166-02 

0.6 76016-01 -0.4 l 59 l 2-01 0.87344E 02 

11 12 13 7 4.99999428 3*33332920 

0*865659712-01 0*226449972-01 -0*17010403E 00 

0.227692 00-0*118472 00-0*503242 02 

12 7 13 8 3*99999523 4*16666126 

-0.36660194E-01 -0.91399193E-01 -0.10168362E 00 
0.41273E-01-0. 169336 00-0*525366 02 

13 8 13 9 3*99999523 5*83332634 

-0*248603826-01 -0.520666032-01 -0. 130U360E 00 
0.923596-01-0*169296 00-0.479886 02 

14 9 13 14 4.99999428 6.66665840 

-0*105406766 00 -0.243730552-01 -0.155478486 00 
0.957616-01-0*225566 00-0.377006 02 


STRESS-1 STR6SS-2 PRINCIPLE ANGLs 

C. 211 ,09336 00 -0.18617B92E 00 -52 ,9^742493 

-0.406908992-01 -0.512874482 00 -C2.G77413‘>4 

0.210261702 00 -C.17771852E 00 -55.676712j4 

0.519663106-02 -0.332066746 00 -73.5U030518 

0.653933296-01 -0.19094646E CO -66,4*3161:1 

0.537848472-01 -0.145034312 CO -47*61701660 

0.731 19700E-C2 -0. 7167822 16-01 -46*82431030 

0*165169982-01 -0*745576022-01 -33,02040100 

0*318736376 OC -0. 544C05636-02 -72,75335o93 

0.676012646-01 -0.415907502-' 87.343*1104 

C* 227685936 00 -0.118474966 00 -5U.324?340l 

0.412728792-01 -0.169332276 00 -52.5362 486 

0.923591266-01 -0.169286316 00 -47,987731 0 

0.957810286-01 -0.22556084E 00 -37.69969177 



r* 
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19 10 9 14 3.9999*52' 8*33332348 

“0* 106372156 00 -0. 262468806-01 -0*6534*5796-01 
0.87T626-02-0. 143606 00-0.293336 02 
14 10 14 19 4*99999429 9*16649994 

•0* 179847096 00 -0*907802986-02 -0*880470266-01 
0* 266096-01-0* 2 1 37 36 00-0*232616 02 

17 11 16 17 7**9999046 0*63333236 

0*401762966 00 0*324401866-01 -0*101060876 00 

0*427616 CC 0*639466-02-0*796606 02 

18 12 11 17 6*99999142 1*66666412 

0*162972866 00 -0*192219966-01 -0*114290166-02 

0*162966 00-0*192296-01-0*896366 02 

19 12 17 18 7.99999046 3*33332920 

0*160699296 00 0*490744636-01 -0*166972026 00 

0*294936 00-0*691976-01-0.339336 02 

20 12 16 13 6*99999142 4*16666126 

-0*242619026-01 -0*106096276-01 -p. 609911476-01 
0.633996-01-0*962866-01-0.429766 02 

21 13 18 14 6*99999142 9*63332634 

-0*207946686-01 0* 101260216-02 -0. 1089048*6 00 

0*993966-01-0*119346 00-0*421446 02 

22 14 18 19 7*99999046 6*66665840 

-0*169471536 00 -0.293121346-01 -0*177220346 00 
0.66266E-01-0.301056 00-0*331146 02 

23 14 19 15 6*99999142 8*33332348 

-0.179755216 00 -0. 1C2481646-01 -0*484275826-01 
0*261186-02-0*192626 00-0.14873E 02 

24 19 20 15 7.99999046 9*16665554 

-0.13970833E 00 -0.203647616-01 -G.1U121186 00 
0*144966-01-0*374376 00-0.174196 02 

25 16 21 22 10*99998663 0*63333236 

0*929612636 00 0.40267944E-01 -0*120964056 00 

0*554096 CC 0*117916-01-0*767566 02 

26 17 16 22 9*99996656 1*66666412 

0*240946686 00 •0*157775866-01 -0*217723656-02 

0.240976 CC-0. 157966-01-0.695216 02 

27 17 22 23 10*99996665 3*33332920 

0*261865626 00 0*539396196-01 -0*165564046 00 

0*37061E 00-0. 548006-01-0* 596 34E C2 
26 18 17 23 9*99998656 4*16666126 

-0*157737736-01 -0*138454446-01 -0*672245036-01 
0*524226-01-0* 820416-01-0*443926 02 

29 19 18 23 9*99996856 5*83332634 

-0.407981876-02 0. 251283636-01 -0.799064646-01 

0.917546-01-0. 70706E-01-0. 398246 02 

30 19 23 24 10*99998668 6*66665840 

-0.263721476 00 -0.435180666-01 -0.191359796 00 
0*673276-01-0.374576 00-0.30058E 02 

31 20 19 24 9.99998856 6*33332348 

-0.24856663E 00 0.700759896-02 -0.233478556-01 

0.912306-02-0*250666 ^0-0*517746 01 

32 20 24 25 10*99998665 9*16665554 

-0.50102043E 00 -0* 3401 18416-01 -0*127041826 0C 

-0*168956-02-0*533346 00-0.142766 02 

21 26 27 13.99998379 0.63333236 

0*663093476 00 0*503234666-01 -0.14Q723236 00 

0*693676 00 0*195526-01-0.776716 02 
.21 21 2 1 27 12* 999 984 74 1*666664 1 2 

0* 312724116 00 -0.236043936-01 0*641 536716^ 

0*312856 00-0*237276-01 0*889146 02 


0*677624756-02 
0*266026336-01 
0*427608376 00 
0*162580136 00 
0*294930996 00 
Of 6 3|3 95063E-01 
0*995582946-01 
0.862662796-01 
0*261 17563E-02 
0.144961486-01 
0.534090146 00 
0*240967096 00 
0*370605056 00 
0*524217496-01 
0.917542586-01 
0. 6732 70 8 26 -0 1 
0.912296776-02 
-0.168949376-02 
0*693867216 00 
0*312646426 00 


-0*143595286 00 
-0.213727716 00 
0*659477716-02 
-0*132298666-01 
-0.691972376-01 
-0*982862116-01 
-0*119340366 00 
-0* 30104995E 00 
-0*192615156 00 
-0.374569246 00 
0.117906336-01 
-0.15796006E-01 
-0.547996166-01 
-0*820409666-01 
-0.707057125-01 
-0. 374 5666 1 E 00 
-0*260692006 00 
-0.533342786 00 
0.19551754P-01 
-0*23726*026-01 


-29*53543091 

-23*26062439 

-75*66006470 

-69*63838196 

-55.93452454 

-42.57772827 

-42.14431763 

-33.11375427 

-14.87275314 

-17.41894531 

-76.7582C923 

-69*52067566 

-59*63427734 

-44.59239197 

-39.624216/5 

-30.05781555 

- 5.17737293 

-14.27554607 

- 77.67095947 

88.91410828 


no 




V33332920 


M 22 2? 28 

8.IIII6H26 00 0* 635723 396- 01 *MOMimiOO 

£nnO^M)298Kl*0««ltl^ Oi 


4, *6666126 


It 23 22 28 12*9999 8974 

-«Tl 3 85402 76-01 -0.287899208-01 -0* 52 90603*6-01 
0*921098*0 1-0* 7473 28-01-0* 4902 IE 
17 24 29 28 12*99998474 9*83112614 

07600814828-02 0*374307638-01 -0*368313608-01 

0*806838-01-0* 372448-01-0* 372766 02 
38 24 28 29 13*99998374 6*66669840 

-’^7340121278 00 -0*371136476-01 -0*206234966 00 
0*419116-01-0*448756 00*0.277766 C2 
}9 29 24 29 12*99998474 8,33332348 

-07316390318 00 0*213289268-01 *0*782966618-03 

0.213318-01*0*316996 00*0.130868 CO 
40 29 29 30 13.99998379 9.16665954 

-Tf7t3450764£ 00 -0. 464782 716-01 -0*142023098 00 
-y*U04li-0i ^.666O38 00-0.129218 02 

41 ft JT 32 16.99996948 0*83333236 

0*808062558 00 0*617065438-01 -0*160122878 00 

0*840966 OC 0*269046-01-0*783968 02 

42 26 3? 27 15*99998189 1*66666412 

0,381947526 00 -0*340423388-01 0.199279798*01 

0*382906 00-0*349958-01 0*872708 02 

43 27 32 33 16*99996948 3*33332920 

0.41456416E 00 0*747985846-01 -0*223192218 00 

0*325196 00 * 0 * 358056 - 01 - 0*636446 02 

44 28 27 33 15*99996188 4,16666126 

-0*162134178-01 -0*429840098-01 -0*371626088-01 
0*992006*02-0* 691 178-01-0* 549038 02 

45 26 33 29 15*99996166 5*83332634 

0,111608516-01 0*462635508-01 -0*376224528-01 

0*716606-01-0*122358-01-0*316788 02 

46 29 33 34 16*99996948 6.66665640 

-0*416377076 00 -0*669849856-01 -0.222287U6 00 
0.394218-01-0*524786 00-0.260006 02 

47 SC 29 34 15*99998168 6*33332346 

-0*385418898 00 0.342645656-01 0*190820698-01 

0*351306-01-0*386288 00 0*259798 01 

46 30 34 35 16*99996946 9*16663554 

-0* 802016268 00 - 0* 569b 10608- 01 -0. 1 56497 96 E 00 
-0*254248-01-0*633556 00-0*113948 02 

49 31 36 37 19*99996948 0*63333236 

0.957767518 00 0.704496296-01 -0*179263146 00 

0*992668 00 0*355966-01-0*790046 02 

50 32 31 37 16*99996948 1*66666412 

0*450730326 00 -0.454863586*01 0*353517538-01 

0*453266 OC-O. 4 79966-01 0* 859528 02 

51 32 37 38 19*99996968 3*33332920 

0*489633566 00 0*841827398-01 -0,24199677E 00 

0.6C2606 00-0* 267828-01-0* 64962E 02 

52 33 32 36 16*99996948 4*16666126 

-0*211105356-01 -0*559043428-01 -0*213909156-01 

-0* 109358-01-0.660808-01-0*645666 02 

53 36 33 38 16*99996968 5*63332634 

0*136709218-01 0.600500U6-01 -0*203518738-01 

0*677068-01 0.601338-02-0*206306 02 

54 34 36 39 19*99996948 6*66665840 

-0*494450578 00 -0*807952888-01 -0*240089426 00 
0*292698-01-0* 606528 00-0*246306 02 


C*66766266E 00 
0*321087026-01 
0*606825166-01 
C*51511226£-01 
0.213307168-01 
-0*149606146-01 
0*860966678 00 
0*382899966 00 
0*525187916 00 
0*991997878-02 
0*716597666-01 
0.39621499E-01 
0.35130322E-01 
-0*254236256-01 
0*992641616 00 
0*453236166 
0*602597836 00 
-0* 1C4 3 54786-01 
0*677075986-01 
0*292691596-01 


-0*452581056-01 

-0*747522126-01 

-0* 3 72 4 J65 36-01 

-0.44874O14E OO 
-0*31659?10E 00 
-0*686065296 00 
0*288046216-01 
-0* 349947816-01 
-0*358051666-01 
-0*691173676-01 
-0*122353996-01 
-0*524783556 00 
-0.386 456 00 

-0. »3496 00 

.5955366-01 
-0. 479941966-01 
-0.267815336-01 
-0*640803916-01 
0.6C1 331896-02 
-0*604515026 00 


-61*98442078 
-49*02070618 
-37*27563313 
-27*77571106 
-0*13066146 
- 12* 520871 i 6 
-78. 39413452 
87*26994324 
3.6*372253 
-54.90310669 
-31.87447900 
-25,99977112 
2.59792995 
-11.39439774 
-79*00**! 5039 
85*95167542 
-64*98150635 
-64*56553650 
-20*630081 1 8 
"24*630004*6 
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55 39 34 It 16* 49446940 ••3333234S 

-0*456185342 00 0*440301772-01 0*300992391-01 

0*496932-01-0*459052 00 0*430291 01 
94 39 39 40 19*99994941 9*14449994 

-0.944190031 00 -0 437912212-01 -0*140317792 00 
•0*324702-01-0*979272 00-0*104432 02 

97 34 41 42 22*44994448 0*03333230 

0*111032492 01 0*943910072-01 -0*192077442 00 

0*114422 01 0*204992-01-0*000102 02 
90 37 34 42 21*99994940 1.44444412 

0*924392132 00 -0*959407742-01 0*921499902-01 

0*929012 00-0*041012-01 0*049432 02 
99 37 42 43 22.99994940 3*33332920 

0*944789002 00 0.750712422-01 -0*241094232 00 

0*470402 00-0*384002-01-0*405422 02 
40 30 37 43 21*99994940 4*14444124 

-0*27750594.-01 -0*710334702-01 -0*904005972-02 
-0*259302-01-0*720942-01-0* 700452 02 

01 30 43 39 21*99994940 5*03332434 

0*151747732-01 0.720977702-01 -0*444415432-02 

0*720432-01 0.14*112-01-0.457242 01 
42 39 43 44 22*99994940 6*44645*40 

-0*979576492 00 -0.94374512E-01 -0*264550212 00 
0*202952-01-0*496292 00-0*238002 02 

63 40 39 44 21.99996940 8*33342348 

-0* 93270340E 00 0* 597114962-01 0*564099442-01 

0*690492-01-0*930102 00 0*934692 01 

64 40 44 45 22.99990940 9*16665954 

-0*107039492 01 -0.506253002-01 -0.172002052 00 

-0.201722-01-0.110002 01-0.934702 *‘il 

05 41 46 47 29.99490948 0.83333236 

0.124529592 01 -0.460247002-01 -0*153569222 00 
0*126302 01-0* 837702-01-0* 834 152 02 
66 42 41 47 24.99994948 1*66666412 

0*441576772 00 -0*862722402-01 0*796699522-01 

0*650202 00-0* 94891 E-01 0*830322 02 
07 42 47 40 25*94994948 3*31332920 

0*651818282 00 -0.521087652-01 -0*291429242 00 
0*757132 00-0*157422 00-0*701682 02 

68 43 42 48 24*99494948 4.16666126 

-0.357398992-01 -0*105045352 00 -0.206274752-01 

-0*300662-01-0*110742 00-0*744272 02 

69 44 4 J 48 24.99996948 3.83332634 

0*204217072-01 0*837812422-01 -0*160484312-01 

0*876412-01 0.170622-01-0*135262 02 

70 44 48 49 25*99946948 6*66665840 

-0*689377782 00 -0*806230472-01 -0*310593032 00 
0*408672-01-0*026872 00-0*233452 02 

71 45 44 49 24*99496948 0.33332348 

-0.640380862 00 0.747947692-01 0.734233062-0 

0*822552-01-0.647042 00 0.50020E 01 

72 45 49 50 25*99996948 9.16665554 

-0.119770342 01 0*679654492-02 -0*140871282 00 

0*273392-01-0*121632 01-0.702142 01 

73 46 51 52 20*33329773 0.33333296 

0.15607750' 01 -0*143127442-01 -0.150980372 DC 

0.157672 01*0.301492-01-0.043002 02 

74 47 46 52 27.66662598 1.16666508 

0.12518980E 01 -0*640050522-01 0.676422122-01 

0* ) 2554E 01-0*674742-01 0*«70712 02 


0*446933462-01 -0*459048512 00 
‘0*326703192-01 -0.975270932 00 -10.46292606 

0. 114417742 01 0.204989312-01 -80.01033020 

0*929011962 00 -0*6418061 3E-01 S4.94313u49 

0*670457922 00 -0.305996702-01 -66.541*6167 

-0*259380302-01 -0*720539822-01 -78*64479065 

0*728634402-01 0.144110662-01 -6.57236004 

0.202950241-01 -0.696246032 00 -23.79974365 

0.650494 102-01 -0.538101436 00 5.34846516 

-0*281720762-01 -0*110680772 01 -9.34782020 

0.12629995E 01 -0*03769679f-r 1 -03*41474915 

0.650195302 0^ -0.940907732-01 83.831970*1 

0. 757130322 00 -0.15742001E 00 -70.i68457Ci 

-0. 300663232-01 -0.110738572 00 -74,6*687603 

0.076414182-01 0.170615392-01 -13.52*5909*. 

0. 486671 06E -01 -0.026067942 CO -23.3445129* 

0.022540272-01 -0.64784092f 00 5.80195427 

0.273391602-01 -0.121620302 01 -7*e«l44»«2 

0.197666211 01 -0. 301990 512-01 -64. 294 7£d39 

O.U553663fc Cl -0. 67473650E-C 1 87*07145691 
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T5 47 52 51 28.53129771 1.99999714 

0.752426156 00 -0* 14495810E-02 -0.145019536 00 0.779360536 OC -0.28383<»70E-0l 

0.77916E OC-O. 283846-01-0. 794846 02 

76 47 53 54 28.33329773 2.99999619 

0.712295536 00 -0.135208136 00 -0.168554316 00 0.744587726 00 -0.1675C012E 00 

0.74459E 00-0.167506 00-0.791606 02 

77 48 47 54 27.66662598 3.61332825 

0.302384386 00 -0.156932836 00 0.162506106-01 0.3C295t»55E 00 -C.1575070CE 00 

0.3C296E 00-0. 15751E 00 0.879836 02 

78 46 54 55 28.33329773 4.66666126 

0.31082153E-01 -0.904846 19E-01 -0.18717957E 00 0.167100196 90 -0.22650266: 00 

0.167106 00-0.226506 00-0. 539 99E 02 

79 48 55 56 28.33329773 5.33332729 

-0. 767517096-02 -0*219650276 00 -0.202934276 00 0.115281946 00 -0.342607386 00 

0.115286 00-0.342616 00-0.587936 02 

80 49 48 56 27.66662598 6.16665936 

—0.25364 11 3E 00 0.421381006-01 -0.104370126-01 0.425058606-01 -0.2540C889E 00 

0.425066-01-0,254016 00-0.201826 01 

81 49 56 57 28.33329773 6.99999142 

-0.705673226 00 -0.184082036 00 -0.242507936 00 -0. 88753521E-01 -0.80100173E 00 
-0.88754E -01-0.80100E 00-0.214616 02 

82 49 57 58 28.33329773 7.99999046 

-0.760833746 CO -0.367965706 00 -0.238123896 00 -0.255710126 00 -0.87308931E CO 
-0.255716 0C-O.87309E 00-0.252426 02 

83 50 49 58 27.66662598 8.83332253 

-0*128268536 01 -0.167112356-01 -0. 55953979E-01 -0.14243126E-01 -0.12851534E 01 
-0.142436-01-0.128526 01-0.252586 01 

$4 50 58 59 28.33329773 9.66665554 

-0.163461306 01 -0.4244995? 6 00 -0.300094606 00 -0.354167286 00 -0.170494466 01 
-0.354176 OG-O. 170496 01-0.131916 02 

85 51 60 61 29.66662398 0.33333296 

0.17543793E 01 -0.289764406-01 -0.294151316-01 0.175486376 01 -0.29461384E-01 

0.175496 01-0.294616-01-0.890626 02 

86 52 51 61 29.33329773 0.66666591 

0.127593996 01 -0. 997266776- 01 0.124359136 00 0.128709136 01 -0.11C878056 00 

0.128716 01-0.110686 00 0.846826 02 

87 ’2 61 62 29.66662598 1.49999809 

0*130799876 01 0.729370126-02 -0.58568001E-01 O.131O6290E 01 G.46620369E-02 

0.131066 01 0.466206-02-0*874336 02 

88 53 52 62 29.33329773 1.99999714 

0.775817876 00 0*559997566-02 -0.115661626-01 0.775991446 00 0. 54264Q69E-02 

0.77599E 00 0. 542646-02-0. 891 46E 02 

89 54 53 62 29.33329773 2.99999619 

0.735778816 00 -0.128162386 00 -0.350952156-01 0.73720199E 00 -0.129585566 CO 

0.737206 00-0.129596 00-0.876846 02 

90 54 62 63 29.66662598 3.49999523 

0.312103276 00 -0*624237066-01 -0.376129156-01 0.31584322E 00 -0.66163659E-C1 

0.315846 00-0*661646-01-0. 8432 8E 02 

91 54 63 64 29.66662598 4.33332825 

0.283889776 00 -0.15653992E 00 -0. 37635803E-01 0.28708267E 00 -0.15973:826 00 

d.2*T68t M-6.15973E 00-0.851576 02 

92 55 54 64 29.33329773 4.66666126 

0.548095706-01 -0.833473216-0) 0.599670416-02 0.550693276-01 -0. 83607078E-01 

0.550696-01-0.836076-01 0.875266 02 

93 56 55 64 29.33329773 5.33332729 

0.16052246E-01 -0.212532046 00 -0.97503662E-02 0. 16467333E-01 -0.212947136 00 

0.164676-01-0.212956 00-0.875686 02 

94 56 64 65 29.666*62598 5*66665936 

-0*179794316 00 -0.160171516 00 -0.499420176-01 -Q.11908627E 00 -0.22087955E 00 
-0.119096 00-0*220886 00-0*394466 02 


-79.48414612 
-79. UC26i0fe 
87. 9*26612 7 
-53.99909973 
-58.792724M 
-2.016196^7 
-2l.4«>lu74H3 
-25.24182129 
-2.52584267 
-13.19113656 
- 59.06170788 
84.88203430 
-87.43336013 
-89. 146362 
-87,68399048 

-84. 32760620 
-85.15701294 
87.52568054 
-87,56829834 
-39.44561768 
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95 56 65 66 29.66662596 6*49999237 

-0.217224126 QQ -0*2849T314E 00 -0.498991016-01 -0.19078773E 00 -0.3U40947E 00 -62.09004211 

-0.140T9E 0C-0. 3 1 14 IE 00-0. 620 90E 02 

96 56 66 57 29.33329773 6.99999142 

-0.705915166 00 -0. 18534091E 00 -0.59020996E-01 -0.17878991E 00 -0.71647376E 00 -6.34133244 

-0.1T879E 00-0. 7 164 7E 00-0.634136 01 

97 56 57 66 29.33329773 7.99999046 

-0. 765106206 00 -0.36924456E 00 -0. 54656982E-01 -0.36183673E 00 -0.77251405E 00 -7.71902180 

-0.36184E CC-O. 77251E 00-0.77190E 01 

58 66 67 29.66662598 8.49998951 

-0*132958986 01 -0*455200206 00 -0.14831543E 00 -0.430727726 00 -0.135406216 01 -9.37023163 

-0.430^E 00-0. 1 354 IE 01-0.93702E 01 

99 59 58 67 29.33329773 9.33332253 

-0. 12895355E 01 -0.32097149E 00 0.14619446E 00 -0.299386146 00 -0.131112006 01 8.39955330 

-0.25939E OC-O. 1311 16 01 0.83596E 01 

100 59 67 68 29.66662598 9. 6 '665554 

— 5T?Q885315E 01 -0.531814586 00 -0.13667297E 00 -0.51990640E CO -0.210043916 01 -4.97990799 

-6. % iTOI dd^OlOO 4E 01-0.49799E 01 

101 61 60 69 30.33329773 0.33333296 

0.17546387E 01 -0.28970718E-01 0.29327393E-01 0.175512036 01 -0.294527416-01 89.06471252 

0. 175516 01-0. 29453E-01 0.890656 02 

102 61 69 70 30.66662596 0.66666591 

0.12759247E 01 -0.99761963E-01 -0.12449646E 00 0.128709986 01 -0.U0937716 00 -84.87657166 

0.12871E 01-0.11094E 00-0.848776 02 

103 62 61 70 30.33329773 1.49999809 

0.13081970E 01 0. 73146820E-02 0.58395386E-01 0.131C8120E 01 0.46988130E-02 87.44129944 

0.13108E 01 0.46988E-02 0.874416 02 

104 62 70 71 3C. 66662598 1.99999714 

C.77619934E 00 0 .537109386-02 0. 112762456-01 C. 776364216 00 0.520622736-02 89.16859436 

0.776366 00 0.52062E-02 0.89169E 02 

105 62 71 72 30.66662598 2.99999619 

0.736145026 00 -0.12808228E 00 0.347023016-01 C.737536C76 00 -0.129473336 00 8/. 71064753 

0.73754E 00-0.129476 00 0.077116 02 

106 63 62 72 30.33329773 3.49999523 

0*312301646 00 -0.62326431E-01 0.372619636-01 0.315971856 00 -0.659966476-01 84.38C72205 

0.315976 00-0* 65997E-0 1 0.843816 02 

107 64 63 72 30.33329773 4.33332825 

0.28408813c 00 -0.15649605E 00 0. 37261963E-01 C.28721726E 00 -0.159625176 00 85.2u59l7:>6 

0.26722E OC-O. 15963E 00 0.85206E 02 

108 64 72 73 30.66662598 4.66666126 

0.54962158E-01 -0. 8 J419800E-01 -0. 64392090E-02 0.552610756-Gi -0.837187176-01 -87.34791565 

0.55261E-01-0.83719E-01-0.87348E 02 

109 64 73 74 20.66662598 5.33332729 

0.162048346-01 -0.21258545E 00 0.936508186-02 0.165874966-01 -0.212968116 00 87.66633606 

0.165876-01-0.212976 CO 0.876666 02 

110 65 64 74 30.33329773 5.66665936 

-0.179611216 00 -0.16011620E CO C.49499512E-01 -0.U941355E 00 -C. 220313796 OC 39.432bOv29 

-0.119416 CC-O. 22031E 00 0.394336 02 

111 66 65 74 30.33329773 6*49999237 

-0.217085796 00 -0.28494549.' 00 0.495300296-01 -0.190979246 CC -0. 311052986 00 62,21 536?5 

-0.190986 00-0.3U05E CO 0.622116 02 

112 66 74 75 30.66662598 6.99999142 

-0.709838876 00 -0.185333256 00 0.585937506-01 -0.178867466 00 -0.716304666 00 6,2975444b 

-0.17887E 0C-0.7163OE 00 0.629756 01 

113 76 66 75 30.66662598 7.99999046 

-0.76507568E 00 -0.369140636 00 0. 54336548E-0 1 -0.361819C9E 00 -0.772397226 00 7.67461672 

-0.36182E 00-0.772406 00 0.767466 01 

114 67 66 76 30.33329773 C. 49998951 

-0.132949836 01 -0.455153476 00 0.14797974E 00 -C.43078756E 00 -0.135386376 01 9.35093680 

-0.43079E CC-O* 1 35 3 96 01 0.93509E 01 



115 6? 76 77 30,66662596 9,33332253 

-0, 12 891388E 01 -0,320739756 00 -0.146298416 00 

-0.2991 2E 0C-0. 131086 01-0,660666 01 

116 68 6? 77 30.33329773 9.66665554 

-0,208856206 01 -0.531808856 00 0.136611966 00 

-0.519916 00-0.210056 OJ- O.497766 01 

117 70 69 78 31.66662598 0.33333296 

0.15613890E 01 -0.141620646-01 0.158813486 00 

0.15772E 01-0.300116-01 0.843076 02 

118 70 78 79 32.33328247 1.16666508 

0.125229076 01 -0.640258796-01 -0.678548816-01 

0.12558E 01-0.675146-01-0.870636 02 

119 71 70 79 31.66662598 1.99999714 

0.752703676 00 -0.146606906-02 0. 14492 798E 00 

0.779596 00-0.285516-01 0.794976 02 

120 72 71 79 31.66662598 2.99999619 

0. 712714206 00 -0.135169036 00 0.168350226 00 

0.744926 CC-0, 167376 00 0.791776 02 

121 72 79 80 32.33328247 3.83332825 

0. 30265522E 00 -0.157028206 30 -0.164928446-01 

0.3C325E 0C-0. 15762E 00-0.87954E €2 

122 73 72 80 31.66662598 4.66666126 

0.313425066-01 -0.904722216-01 0.186950686 00 

0.16706E CC-0. 226196 CO 0.540276 02 

123 74 73 80 31.66662598 5.33332729 

-0.7405281 16-02 -0.219702726 00 0.20277405c 00 

0.115326 00-0.342436 CO 0*588206 02 

124 74 80 81 32.33328247 6.16665936 

-0*253463756 00 0.421142586-01 0.102233896-01 

0.424676-01-0.253826 00 0.197866 01 

125 75 74 81 31.66662598 6.99999142 

-0.70554447E 00 -0.184030536 00 0.24230957E 00 

-0.888276-01-0. 800756 00 0.21452E 02 

126 76 75 81 31.66662598 7.99999046 

-0.760737426 00 -0.367866526 00 0.238067636 00 

-0.255656 CO-0.872956 00 0.252386 02 

127 76 81 82 32.33328247 8.83332253 

-0.128267486 Ot -0.168304446-01 0.557718286-01 

-0.143786-01-0.128516 01 0.251806 01 

128 77 76 82 31.66662598 9.66665554 

-0.163491156 01 -0.424442296 CO 0.300079356 00 

-0.354136 00-0.170526 01 0.131876 02 

129 78 83 79 33.99995422 0.83333236 

0,124590306 01 -0.659637456-01 0.15350C146 00 

0.126366 01-0.836876-01 0,33*206 02 

130 79 83 84 34.99995422 1.66666412 

0.642047886 00 -0. 863494676-01 -0. 79813957E-01 

0.650696 00-0.949926-01-0. B3826E 02 

131 80 79 84 33.99995422 3.33332920 

0.652352336 00 -0.521306996-01 0.291808136 00 

0.757526 00-0.157306 00 0.701856 02 

132 80 84 85 34.99995422 4.16666126 

-0.354938516-01 -0.105148326 00 0.20390511E-01 

-0.299646-01-0.110686 CO 0.748316 02 

133 80 65 86 34.99995422 5.83332634 

0.21187782E-01 0. 637707526-Qi 0.15858650E-01 

0.87560E-01 0.173996-01 0.134396 02 

134 81 80 86 33.99995422 6.66665840 

-0.68930912E 00 -0.886135106-01 0.318492896 00 

0.488136-01-0.826746 00 0.233416 02 


-0.299120786 00 
-0.519911536 00 
C. 157723716 01 
0.125577836 01 
0.779588706 00 
0.744917576 00 
0.30324614E OC 
0.167057226 00 
0.115323366 00 
0.424674156-01 
-0.888267166-01 
-C. 255654876 00 
-0.143780116-01 
-0.354134806 00 
0.126362616 Oi 
0.650690856 00 
0.757523066 00 
-0.299638216-01 
0.0 75592796-01 
0.488131056-01 


-0.131075766 Oi 
-0.210045916 Oi 
♦0.300107606-01 
-0.675143606-01 
-0.285511026-01 
-0.167372416 00 
-0.157619126 00 
-0.226186936 00 
-0.34243137E 00 
-0.253816906 00 
-0.80074829E 00 
-0*872949066 00 
-0.128512676 01 
-0.170521746 01 
-0.836871866-01 
-0.949924596-01 
-0.157301436 00 
-0.110678326 00 
0,173986076-01 
-0.826735736 00 


-8.40655*22 
4.97760963 
84.307159*2 
-87. Jb32i7l6 
79.49650574 
79, 1/654*1 9 
-87.95420837 
54.02656555 
58.61988525 
1, 9785881 0 
21.45150 i >7 
25 .2 3838806 
2.518UC623 
13. 187 3035*» 
83.42010498 
-83.82562256 
70.18539429 
74i 83146667 
13.43879986 
23.34144592 
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135 SI 86 ST 34.49995422 8.33332348 

*0# 640290266 00 0.747680666-01 -0.735149386-01 

0.822486-01-0.647776 00-0.580496 01 

136 82 81 87 33.99995422 9.16665554 

-0.U47B445E 01 0. 865268716-02 0.150877006 00 

0.272346-01-0. 12164E 01 0.702156 01 

137 83 88 84 36*99995422 0.83333236 

0.111133006 01 0.544433596-01 0.192019466 00 

0.114516 01 0.20638E-01 0.80021E 02 

138 84 88 89 37.99995422 1.66666412 

0.52496243E 00 -0.596771246-01 -0.524082186-01 

0.529626 00-0.643386-01-0.849246 02 

139 85 84 89 36.99995422 3.33332920 

0.565432556 00 0.751323706-01 0.261727336 00 

0.678896 00-0.383266-01 0.665686 02 

140 85 89 90 37.99995422 4.16666126 

-O.27438164E-01 -0.7U51733E-0X 0.874710086-02 

-0.257536-01-0.728376-01 0.79100E 02 

141 85 90 91 37.99995422 5.83332634 

0.155391696-01 0.721130376-01 0.634098056-02 

0.728156-01 0.148376-01 0.631756 01 

142 86 85 91 36.99995422 6.66665840 

-0.579552656 00 -0.964183816-01 0.264393816 00 

0.201476-01-0.696126 00 0.237936 02 

143 86 91 92 37.99995422 8.33332348 

-0.532699586 00 0.597381596-01 -0.566959386-01 

0*6 51 156 '01-0. 53808 6 00-0.541806 01 

144 87 86 92 36.99995422 9.16665554 

-0.107868486 01 -C. 5674 17146-01 C-172836306 00 

-0*283026-01-0.110716 01 0.934476 01 

145 89 88 93 39.99995422 0.83333236 

0. 959053046 00 0. 70560455E-01 0.179334646 00 

0.99388E OC 0.357296-01 0.79014E 02 

146 69 93 94 40.99993896 1.66666412 

0.451469426 00 -0.45654297F 01 -0.355300906-01 

0.45400E CC-O. 481816-01-0* 859396 02 

147 90 89 94 39.99995422 3.3333292C 

0.490465166 00 0.842504506-01 0.24198341E 00 

0.603286 0C-0.28567E-01 0.650096 02 

148 90 94 95 40.99993896 4.16666126 

-0.207338336-01 -0.560607916-01 0.211677556-01 

-0.1C828E-01-0. 659676-01 0.649266 02 

149 90 95 96 40.99993896 5.83332634 

0.141162876-01 0.601196296-01 0.20099640E-01 

0. 676646-01 0.657176-02 0.205756 02 
1*0 91 90 96 39.99995422 66665840 

-0.494484906 00 -0.808916096-01 0.240070346 00 

0.291696-01-0.604556 00 0.246316 02 

151 91 96 97 40.99993896 8.33332348 

-0.45613766E 00 0.469207766-01 -0.381784446-01 

0.498026-01-0. 4590 2 E 00-0.431566 01 

152 92 91 97 3% 99995422 9.16665554 

-0.SA46620SE 00 -0.638211376-01 0.168427476 00 

-0.327146-01-0.975776 00 0.104656 02 

153 94 93 98 42.99993896 0.83333236 

0.809544566 00 0.617876056-01 0.16Q12S736 00 

0.842396 OC 0.209416-01 0.784136 02 

154 94 98 99 43.99993896 1.66666412 

0.382809646 00 -0.341186526-01 -0. 201 730736-01 

0.383786 00-0.35092E-01-0. 872436 02 


0.822477346-01 
0.272341376-01 
0.114513496 01 
0.529623096 00 
0.678090476 00 
-0.257528506-01 
0.728150016-01 
0.201467286-01 
0.651150356-01 
-0.283024316-01 
0.993884626 00 
0.453995826 CO 
0.603282636 CO 
-0.108279C66-01 
0.6 7664 1466-01 
0.291690836-01 
0.4980 16486—01 
-0.327143C 76-01 
0.842391256 00 
0.383783406 00 


-0.647769936 00 
-0.121642596 01 
0.20637929F -01 
-0.643377906-0; 
-0.383255486-0 
-0.728369956-01 
0.148371686-01 
-0.696117766 OC 
-0.53807646E 00 
-0.110712346 01 
0.357288726-01 
-0.481806996-01 
-0. 2856701 66-C 1 
-0.659666666-01 
0.657173256-C2 
-0.604545596 00 
-0.459018536 OC 
— 0. 97576863E CO 
0.289409166-01 
-0.350924136-01 


-5.80993505 
7.02149230 
80*02104187 
-84.92405701 
66.56823730 
79.10009766 
6.31753626 
23.79331970 
-5.41 795349 
9.34466457 
79.0142059^ 
-85.93882751 
65.00881958 
C4.926422i2 
20.57542419 
24.63098145 
-4.31556511 
10.46479511 
78.413375^5 
-07.24272156 






116 


155 95 94 99 42,99993896 3,33332920 

0.41552067E 00 0.748243336-01 0.223163636 CO 0.525938216 00 

0.525946 00-0. 355936-01 0.636816 02 

156 95 99 100 43,99993896 4,16666126 

-0* 15828133E-01 -0.431060796-01 0.369462976-01 0.991626836-02 

0,991636-02-0.688506-01 0.551356 02 

157 95 100 101 43.99993896 5.83332634 

0.116109856-01 0.483703616-01 0.373878486-01 0. 71651936E-01 

0.716526-01-0.116716-01 0.319136 02 

158 96 95 101 42.99993896 6.66665840 

-0, 41640377E 00 -0. 69018364E-01 0.222266206 00 0.393728616-01 

0. 39373E-01-0. 5247 SE CO 0.259996 02 

159 96 101 102 43.99993896 8.33332348 

-0,385400776 00 0.342864996-01 -0,192621956-01 0. 35168648E-01 

0. 351696-01-0. 3862 8E 00-0.26223E 01 

160 97 96 102 42,99993896 9,16665554 

-0,802611356 00 -0. 57001412E-01 0.15656376E 00 -0. 25460422E-0 1 

-0.25460E-01-0* 83415E 00 0.113916 02 

161 98 103 99 45.99993896 0.83333236 

0.66474819E 00 0.504608 156-01 0.14083481E 00 0.69549739E 00 

0,655506 OC 0, 197126-01 0,776896 02 

162 99 103 104 46,99993696 1,66666412 

0,313737876 00 -0,237121566-01 -0.659561 16E-02 0.31386667E 00 

0.31387E 00-0.238416-01-0, 888 87E 02 

163 100 99 104 45.99993896 3.33332920 

0,339971546 00 0*636625296-01 0.20451069E 00 C. 448619136 00 

0.44862E CC -0.449856-0 l Cm6202SE 02 

164 100 104 105 46.99493896 4.16666126 

-0.13442993E-01 -0.288696296-01 0. 526981356-01 0, 3/ * „«226-01 

0.321036-01-0.744166-01 0*491676 02 

165 ICO 105 106 46.99993896 5*83332634 

0,647926336-02 0.37536621E-01 0. 56652069E-0 1 0.807496916-01 

0,807506-01-0,367346-01 0.373386 02 

166 101 100 106 45,99993896 6,66665840 

-0*340259556 00 -0,571737296-01 0.206350336 00 0.515128376-01 

0.51513E-01-0.448956 00 O.27770E 02 

167 101 106 107 46.99993896 8.33332348 

-0.316681866 00 0.21377563E-01 0.709354886-03 0.213789OV! 01 

0.213796-01-0.316686 00 0.115556 00 

168 102 101 107 45.99993896 9.16665554 

-0,6551 1417E 00 -0.466076736-01 0.142187126 00 -0.150229936-01 

-0,15023E-01-0.68670E 00 0.12525E 02 

169 103 108 104 48.99993896 0.83333236 

0*527461056 00 0.404052736-01 0,121009836 00 0.555869106 00 

0,555876 CO 0.119976-01 0.76794E 02 

170 104 108 109 49,99593896 1.66666412 

0,242031106 00 -0,158996586-01 0,188827516-02 0.242044676 00 

0.242046 OC-O. 159136-01 0.895876 02 

171 105 104 109 48.99993896 3.33332920 

0.263048176 00 0.540714266-01 0.185586846 00 0.371541086 00 

0.371546 00-0.544216-01 0.596946 02 

172 105 109 110 49.99993896 4,16666126 

-0,152788166-01 -0.139312746-01 0.669488916-01 0.523471036-01 

0.523476-01-0. 8 1557E-01 0.447156 02 

173 105 110 ill 49.99993896 5.83332634 

-0,35314 560 E-0 2 0.252380376-01 0.79688072E-0 1 0.918291016-01 

0,91829E-01-0*70123E-01 0.398876 02 

174 106 105 111 48*99993896 6*66665840 

-0,263764386 00 -0,435256966-01 0.191597946 00 0.673437126-01 

0,673446-01-0. 3 7463 E 00 0.30058E 02 


-0.355932126-01 
-0.608504586-01 
-0. 1 167062 7E-01 
-0.524795006 00 
-0. 38628292E 00 
-0.834152286 00 
0. 197U614E-01 
-0.238409646-01 
-0.449850566-01 
-0.744159226-01 
-0.36733832E-01 
-0.4489^^-126 00 
-0.316683296 00 
-0.68669879E 00 
0.119972236-01 
-0.159134276-01 
-0.544214846-01 
-0.815572746-01 
-0.701226006-01 
-0.37463379E 00 


63.68121338 
55.13500977 
31.91304016 
25.99873352 
-2. 62232676 
11.39105797 
77 . 6892^698 

-88.88717651 
62.02473450 
49.16714478 
37.33840942 
27.77021350 
0.11555308 
12.52494240 
76.79411316 
89,53712769 
59,69427490 
44. 71495056 
39.03665771 
30.05830383 
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179 106 111 112 49. 99993896 8.33332348 

-0*248974268 00 0.709533696-02 0.231871606-01 

0*9161 16-02-0*290666 00 0.914066 01 

176 107 106 112 48*99993896 9*16665994 

-0.501696026 00 -0*340991026-01 0.127175336 00 

-0*174886-02-0*334056 00 0*142736 02 

177 109 108 113 51*99993896 0*83333236 

0.403797156 00 0.326595316-01 0.10U4002E 00 

0*429576 0C 0.688726-02 0.757106 02 

178 109 113 114 52*99993896 1*66666412 

0*163682946 00 -0.154266366-01 0.799179086-03 

0*163696 00-0*154306-01 0*897516 02 

179 110 109 114 51.99993896 3.33332920 

0*181896216 00 0*452461246-01 0*169031146 00 

0*295896 00-0*687476-01 0*560096 02 

180 110 114 115 52*99993896 4*16666126 

-0.237598426-01 -0.105924616-01 0.803070076-01 

0*634006-01-0*977536-01 0.426606 02 

181 110 115 116 52*99993896 5*83332634 

-0.202178966-01 0.121879586-02 0.108775146 00 

0.998026-01-0.118806 00 0*421896 02 

182 111 110 116 51*99993896 6.66665840 

-0.185517316 00 -0*293483736-01 0.17737770E 00 

0*863716-01-0*301246 00 0.331226 02 

183 111 116 117 52.99993896 8*33332348 

-0*179761896 00 -0.101804736-01 0.484030256-01 

0.266246-02-0*192606 00 0.148616 02 

184 112 111 117 51.99993896 9.16665554 

-0.340279346 00 -0.204201946-01 0.111336716 00 

0.145186-01-0.375226 00 0.174236 02 

185 114 113 118 54.99992371 0.83333236 

0.292739876 00 0.232963566-01 0.918006906-01 

0.321046 00-0. 500736-02 0.72870E 02 

186 114 118 119 55.99992371 1*66666412 

0.684480676-01 -0*416288386-01 -0.571918496-02 

0.667446-01-0.419256-01-0* 87040E 02 

187 115 114 119 54.99992371 3.33332920 

0.878105166-01 0. 22883415E-01 0. 17C14503E OC 

0*228566 00-0* 11787E 00 0.50405E 02 

188 115 ii 9 120 55.99992371 4.16666126 

-0*362863546-01 -0*912313466-01 0*101374636 00 

0.41272E-01-0.16879E 00 0*525856 02 

189 115 120 121 55.99992371 5.83332634 

-0.24 5 IPO l 36-0 l -0.520019536-01 0.130173686 OC 

0*926376-01-0* 169166 00 0.480176 02 

190 116 115 121 54.99992371 6.66665840 

-0. 10538006E 00 -0.243301396-01 0.155664446 00 

0.959986-01-0.225716 00 0.377076 02 

191 116 121 122 55*99992371 8.33332348 

-C. 106550226 00 -0.282344826-01 0.654212836-01 

0.885256-02-0.143646 00 0.295516 02 

192 117 116 122 54.99992371 9.166*5554 

-0.176250586 00 -0.91273785E-02 0.882892616-01 

0.288746-01-0.214256 CO 0.23290E 02 

193 119 118 123 57.99992371 0.83333236 

0. 70312500E-01 -0.410795216-01 0.191135416 00 

0.213706 OC-O. 184476 00 0.531276 02 

194 119 123 124 58.99992371 1.66666412 

-0.476153496-01 -0.5C502849E 00 0.584751376-01 

-0*402586-01-0. 512396 00 0.82835E 02 


0.918114196-02 
-0.174880036-02 
0.42956948E 00 
0.163686456 00 
0.295889086 00 
0.634002096-01 
0.998023156-01 
0.863712436-01 
0. 2662 36C 76-02 
C. 145176656-01 
0.321043556 00 
0.687443616-01 
0.228561286 00 
0.412722836-01 
0.926370C26-01 
0.959978706-01 
C. 885248186-02 
0.288738616-01 
0.213701316 00 
-0.402583486-01 


-0.250660066 00 
-0.534048326 00 
0.688719756-02 
-0.154301526-01 
-0.687467466-01 
-0.977525126-01 
-0.118801416 00 
-0.301236936 00 
-0. 192604726 00 
-0.375217206 00 
“0. 5007 3266 E -02 
-0.419251*46-01 
-0. 117867356 00 
-0.168789986 OC 
-0. 1691 *>697 E 00 
-0.225706076 00 
-0.143637186 00 
-0.21425W26 00 
-0. 184468336 00 
-0.5123P543E 00 


5,14058971 
14,27300167 
75.70973206 
89.75090027 
56.00874329 
42.65974426 
42.1092052b 
43.12249756 
14.86104070 
17.42330934 
72.06985779 
-87.0401U010 
50.40475464 
52.58529663 
48 .0 L658o30 
37 * 7^663452 
29.55082703 
24. 2o959656 
53. 126bi5bu 
82 • 0 450219 7 
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195 120 119 124 57.99992371 

0. •76884466-0 l -0.540456776-01 

0.211206 OC-O. 177566 CO 0.556956 

196 120 124 125 56.99992371 

-0.217677956-01 -0.305476616 00 
0.533636-02-0.332586 00 0*735536 

197 120 125 126 56.99992371 

0.247282966-01 -0.150467486 00 

0.657426-01-0.191506 00 0.664716 
196 121 120 126 57.99992371 

-0.357933046-01 -0.553846366-01 
0.540556-01-0.145246 00 0.47824E 

199 121 126 127 58.99992371 

-0.296325666-01 -0. 34852028E-01 
0.746466-02-0.719496-01 0.468886 

200 122 121 127 57.9999:371 

-0.475425726-0' -0. 10533929f-0l 
0. 16694 6 -01 -0.7477 IE -01 0.330696 


3.33332920 
0.18C997556 00 
02 

4.16666126 

0.917877556-01 

02 

5.83332634 

0.941715246-01 

02 

6.66665840 

0.991641286-01 

02 

8.33332348 

0.396210556-01 

02 

9.16665554 

0.418215996-01 

02 


0.211197916 00 
0.533825166-02 
0.657415996-01 
0.540577776-01 
0.746460636-02 
0.166941846-01 


-0.177555146 00 
-0.33258265E 00 
-0.1915C072E 00 
-0.145235726 00 
-0 .719491846 -01 
-0.747706296-01 


55.69512939 
73.53276489 
66.47087*97 
47.8242 3.JI 
46*88763428 
33. 06871033 


yv 


APPENDIX A - EXAMPLE 1, DATA AND OUTPUT 
DATA 
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i 


12 23a 394 

2 1 1 

o.co 

o.cooo 

0*00 

0.2000 

0*00 

0.5760 

o.co 

1.3000 

o.co 

2.5000 

0.00 

4.CC00 

0*00 

6.C000 

0*00 

fi.COOO 

o.co 

9.5000 

o.co 

10.700 

0.00 

11.424 

OoCO 

11.700 

0.00 

12.000 

1.50 

O.CCOO 

1.50 

0.5760 

1.50 

1.8000 

1.50 

-J.2COO 

1.50 

4.9C00 

1.50 

7.1 

1.50 

8.8000 

1.50 

10.200 

1.50 

11.424 

1.50 

12.000 

3.50 

0.0000 

3.50 

G.3C00 

3.50 

0.5760 

3.50 

1.3000 

3.50 

2.5000 

3.50 

4.CC00 

3.50 

6. COCO 

3.50 

8.C000 

3.50 

9.5000 

3.50 

10.700 

3.50 

11.424 

3.50 

11.700 

3.50 

12.000 

5.50 

O.COOO 

5.50 

0.5760 

5.50 

1.8000 

5.50 

3.2000 

5.50 

4.9C00 

5.50 

7.1000 

5.50 

8.8000 

5.50 

10.200 

5.50 

11.424 

5.50 

12.000 

7.50 

O.COOO 

7.50 

0.3000 

7.50 

0.5760 

7.50 

1.3000 

7.50 

2.5000 

7.50 

4.CC00 

7.50 

6.COOO 

7.50 

8.COOO 

7.50 

9. 5000 

7.50 

10.700 

7.50 

11.424 

7.50 

11.700 
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7*50 

9.50 

9.50 

9.50 

9.50 

9.50 

9.50 

9.50 

9.50 

9.50 

9.50 

10.5 

10.4 

10.4 

1C.4 

10.4 

10 .* 

10.4 

10.4 

10.5 
10.9 
11.2 

11.05 
11.0 
11.0 
11.0 
11.0 

11.05 
11.2 
10.9 

11.5 
11.5 
11.5 
11.5 
11.5 
11.5 
11.5 
11.5 
11.5 
11.5 
11.5 

11.5 
1 ,5 
1..5 

13.5 
13.5 
13.5 
1* 

..5 

13.5 

13.5 

13.5 

13.5 

13.5 

15.5 
15.5 
15.5 
15.5 
15.5 
15.5 


12.000 

0.CC00 

0.5760 

1.6000 

3.2000 
4.9C00 

7.1000 
8.8000 
10.200 

11.424 

12.000 

2.8 

3.2COO 

3.5000 

4.2000 
6.CC00 
7.8000 

8.5000 
8.8C00 
9.2C00 
2.4000 

3.1000 

3.3000 

3.7000 
4.9000 

7.1000 

8.3000 

8.7000 
8.9C00 
9.6000 

o.cooo 

0.3C00 

0.5760 

1.3000 
2.C000 

2.5000 
*.C000 

9. C000 

9.5000 

10. COO 

10.700 

11.424 

11.700 

12.000 
O.COOO 
0.5760 

1. 5000 
2.4000 

3.0000 
9.C000 

9.6 

10.500 

11.424 

12.000 
O.COOO 
0. 3000 
0.5760 

1.3000 
2.CC00 

2.7 


15.5 

15.5 

15.5 

15.5 

\5.5 

15.5 

15.5 

15.5 

17.5 
17.5 
17.5 
17.5 
17.5 
17.5 
17.5 
17.5 
17.5 

17.5 

19.5 
19.5 
19.5 
19.5 
19.5 
19.5 
19.5 
19.5 
19.5 
19.5 
19.5 
19.5 
19.5 

19.5 
20.1 
19.8 
19.95 
20.0 
20 c 0 
20.0 
20.0 
19.95 
19.8 
20.1 

20.5 

20.6 
20.6 
20.6 
20.6 
20.6 
20.6 
20.6 

20.5 

21.5 
21.5 
21.5 
21.5 
21.5 
21.5 
21.5 
21.5 


3.C000 

9.COOO 

9.3C00 

10.000 

10.700 
11. *24 

11.700 

12.000 
O.COOO 
0.5760 

1. 5000 
2.4000 
3.C000 
9.C000 
9.6 

10.500 

11.424 

12.000 

O.COOO 

0.3000 

0.5760 

1.3000 

2. CC00 

2.5000 

3.0000 
9.CC00 

9.5000 

10.000 

10.700 
11.424 

11.700 

12.000 

2.4000 

3. ACOO 

3.3000 

3.7000 
4.9C00 
7.1C00 

8.3000 

8.7000 
8.9C00 
9.6CC0 
2.8 

3.2000 

3.5000 

4.2000 
6.COOO 
7.8000 

8.5000 
8.8C00 

9.2000 
O.COOO 
0.5760 
1.8C00 

3.2000 
4 ,9000 
7.1000 
8.8C00 
10.200 
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21*5 

12.000 

23.5 

O.CCOO 

23.5 

0.3000 

23.5 

0.5760 

23.5 

1.3000 

23.5 

2.5COO 

23.5 

4.COOO 

23.5 

t.COOO 

23.5 

8.CCOO 

23.5 

9.5C00 

23.5 

10.700 

23.5 

11.424 

23.5 

11.700 

23.5 

12.000 

25.5 

O.CCOO 

25.5 

0.5760 

25.5 

1.8COO 

25.5 

3.2C00 

25.5 

4.9000 

25.5 

7.1000 

25.5 

8.8000 

25.5 

10.200 

25.5 

11.424 

25.5 

12.000 

27.5 

O.COOO 

27.5 

0.3COO 

27.5 

0.5760 

27.5 

1.3000 

27.5 

2.5000 

27.5 

4.C000 

27.5 

6.C000 

27.5 

8.C000 

27.5 

9.5000 

27.5 

10.700 

27.5 

11.424 

27.5 

11.700 

27.5 

12.C00 

29.5 

O.CCOO 

29.5 

0.5760 

29.5 

1.8000 

29.5 

3.2000 

29.5 

4.9C00 

29.5 

7.1000 

29.5 

8.8000 

29.5 

10.200 

29.5 

11.424 

29.1 

12.000 

31.0 

o.cooo 

31.0 

0.3000 

31.0 

C. 5760 

31.0 

1.3000 

3) .0 

2.5000 

31.0 

4.C000 

31.0 

6* C COO 

31.0 

8.COOO 

31*0 

9.5000 

31.0 

’0. 700 

31.0 

11.424 

31.0 

11.700 

31.0 

12.00^ 
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230 


1 

1 
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372 214 224 225 1 

373 215 214 225 1 

374 216 226 227 1 

375 217 216 227 1 

376 217 227 228 1 

377 217 228 229 1 

378 218 217 229 1 

379 218 229 230 1 

380 219 218 230 1 

381 219 230 231 1 

382 220 219 231 i 

383 220 231 232 1 

384 221 220 232 1 

385 221 232 233 1 

386 222 221 233 1 

387 222 233 234 1 

388 223 222 234 1 

389 223 234 235 1 

390 224 223 235 1 

391 224 235 236 1 

392 224 236 237 1 

393 225 224 237 1 

394 225 237 238 1 

394 

711 0.0 

232 1 l 0.0 

1 36 1 20 

15 72 21 40 

51 105 41 59 

85 154 60 78 

106 172 79 98 

129 207 99 119 

188 241 120 139 
221 289 140 160 
238 310 161 179 
290 346 180 199 
325 382 200 219 
361 394 220 238 
30000. 3 

26 

1 -.5216 

2 -.9516 

3 -.48150 

4 -0.1095 

5 -0.1145 

6 -0.0848 

7 0.C0000 

8 60.0848 


• 3360 

• 3360 
.3360 
.3360 
.3360 
.3360 
.3360 
.3360 

• 3360 
.3360 

• 3360 

8.042 

8.042 

8.042 

8.042 

8.042 

8.042 

• 3360 
.3360 
.3360 
.3360 

• 3360 
.3360 

• 3360 

• 3360 
.3360 

• 3360 
.3360 

• 3360 

• 3360 
.3360 
.3360 

8.042 

8.042 

8.042 

0.0 

0.0 


.3 .3 

O.CCGOO 

6.01210 

60.0392 

60.0789 

60.1174 

60.1594 

60.1860 

60.1544 


12000 . 
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9 

60.1145 

60.1174 

10 

60.1095 

60.0789 

11 

60.4815 

60.0392 

12 

60.9516 

60.0121 

13 

60.5216 

0.00000 

226 

61.1820 

c.ccooo 

227 

62.1557 

-0.0121 

228 

61.0907 

-0.0392 

229 

60.2482 

-0.0789 

2 30 

60.2583 

-0.1174 

231 

60.1920 

-0.1594 

232 

o.coooo 

-0.1860 

233 

-0.1920 

-0.1594 

234 

-0.2583 

-0.1174 

235 

-0.2482 

-0.0789 

236 

-*1.0907 

-0.0392 

237 

-2.1557 

-0.0121 

238 

-1.1820 

o.ocooo 



1J1 


OUTPUT 


12 

238 

394 

2 1 1 

1 2 C.O 

1 



0*0 

o.c 

2 



0.0 

0.75999595 

3 



0,0 

0.47599998 

4 



C.C 

1.25999924 




C.C 

2.4CCCCCf C 


y 

end 

Y coordinates 

for node! points 6 


heve been eliminated. 


2 3f> 



il.CCOCCCCO 

10* 69599981 

2 36 



n.ococccco 

11. 42359979 

237 



3U000CCCC0 

11.699999P1 

238 



3U009000CC 

12.O0COCCOO 


* 0 


&- 


14 2 1 

1* H t 

2 15 1 

3 1* 1 


C.C 

e.o 
0,0 
c :.o 


6.C41999H2 

P.C41999&2 

#>•04199982 

0.3559991? 


Information for elements 5 through 391 hot been 
el Inineted. 


39 1 

224 

234 

2*6 

l C.* 


0. 334999*1? 

392 

224 

236 

237 

1 C.C 


0.C41999U2 

393 

225 

224 

2J7 

l C.O 


6,04199942 

394 

225 

237 

238 

1 0*0 


8 « 04 1 99 9<J2 

7 

t 

1 


O.C 

o.c 


23? 

1 

l 


O.c 

0.0 


1 

36 

l 

20 




15 

72 

21 

40 




■< « 

IC5 

41 

59 




45 

154 

60 

7R 




106 

172 

79 

9fe 




129 

207 

59 

119 




148 

241 

120 

139 




221 

289 

140 

160 




234 

31C 

Ul 

179 




290 

J4 6 

180 

199 




325 

342 

200 

21*9 




361 

354 

220 

214 




KfCO.CCCCCCCC 

3CCCC.00 '0COO0 

0.3C't 

C.3OO0 12 


12-Cc.CCCC 


1 

2 

3 

4 
4 
4 

7 

8 
9 

1C 

11 


-0 
-o • 
'0 
-c 
-0, 
•0 
c. 
o. 
0 
c 
0 


5215S594fc 
94155996 = 
481 4S997C 
10945 599C 
U445599E 
84755945C* 

C 

84755945?- 
114*55198 
10945599= 
481459 9 7C 


C.O 

C , 1 2 iC0CGO r -C i 
C, *9 199997? -01 
C. 7BP9998 If -C 1 
C. 11735599? CC 
0*15939999* CO 
C* l 8551999F CO 
C. 15939559= CC 
C, 11 739999? 00 
C # 7RP999P;F-0l 
C* 39 1 5 559 7 F -Cl 


CjCl 


1J2 


12 30 c.i 2 i<nooo::-oi 

11 0.52195995E OC C.O 

226 0.11815992? 01 C.fl 

227 0.21556997? 01 -C. 121CCCC0OO1 

J2» 0.I0906992C 01 -C.VU99997*-!jl 

2 29 C,2482CC:r* 3? -C.78*9998QF-0i 

23C 0.25P?<595C CC -C.ll735<;<;<r cc 

m o.m559'm oo - 0 . 15939999 * co 
21 ? C.* -€.1*599599* cc 

233 -0.1919«9I7: CC -C.15935599 c CC 
23* -9«?5*2S995= 00 -0* 1 1 719599? CO 
215 -9.24R2CCQ0;- OO -C.7flH999RO?-0l 
2 36 -C. 1090699?: 01 -C. 19H5597'’-tl 
217 -0.21356997: ot -C. 1 2 r :CC 0 = -C l 
21P -C. 1191599?: 01 c.-*» 

asttcuns 

-0.21C-C3-P.*! — C) C.?B c -n C.HF-C2 
O.C -0.1K-0S 0.95^-66-0, 19^-04 

-9.ie--C3-P.52>Cj y.l5 c -:*4-C.66E-C i 
-0.11 C -C4 0. 1 lr-C* C.FS'W? C.5 2?-C4 
-%m-C5-0.12*— 04-C, 15F-C* C.50E-C3 
-ft.l5£-C5-0.«9?-06-0.36*-'j5 C.42E-C* 
•O.lSC-05 0.2*c-04 C.46 K -C4 C, 19E-C3 
-%25r-95-0.5a*-05-C.t2?-04 C.12E-C* 
0 . Ilf-05 O.l^-O* C.H3--06 0. UF-04 
O.f 1--C3-C*9i?-C*-C.12r-C2 C. 4lc-C3 
-o.l? c -C4 o.2*:*'S5-c.ei e -05 c.?i:-c5 
0.244-C4-0.5K-03 

''♦ 15 F-C 3 -r, 94 f : - 0 *-C ,*2 --"* C.n ?.-03 
%i? r -C6 C. 95 ;-C6 C.S^-Cf, r. 35P-C5 
-0.71F-C5 0.i^:-C*-0.2*F-0* P.35 s -u 5 
-0.M--C5 O.13--05 
0.18t-C6-0.?2>05-C.60--C5 C.932-C5 
1.3**e-CS0.2*:-S6-3.H*- < 35 C.2K-C5 
-O.lH-C* 0.7H--C3-0.79E-05 0.118-04 

-0.?7L-C5-C.lV-C5-C.23--C r >-C. 23S-C5 

-0.*lE-05-0.ilf -05-C.22F-0* C.50E-C4 
-0*2H-03-0.2*--05-0.5C = -03 0.52F-G5 
-O.EF^-C* ^.29:-Cl-C**7'-*5-C. Mf-Cl 
-0.15E-C5 3.32F-05-C.56--05 C.-32=-C5 
%52F-05 0.19f-04-0.l5?-0*-0, UE-G* 
''.')2r-'!4-0.45r-C3-C.23'-f'4 r. 69'-^* 

O.C -C*59:'-C5-C.75'-:-5 C.12«-C5 
0.14E-C4 0.1* -03 G.97F-06-O..1 .F-0* 
-0.4FE-P5-3.2* ; :-05-C.62=-05 r, J6e-C5 
*j.9«c-c5 o.i3f-c*-c.57e-c5-c.i4F-c4 
0**2 : “06 O.72r -06 0 . 2**-G6-e. 28G-05 
-0.<.5E-05-0.21 5: -05-0**2 e -05-C.3 3r“''b 
0.12T-C6 e.30;-05-C.53=-^6-C. 75C-05 
-0.46? -05-0. 27‘ 05-C.nf-05-C.9lE-C5 

“C.tC c -C7-C.*0i“05-O.27--O5-:,36=-05 

0.85^-04 o.m-C? 

-0.1C*-C* 0.3*. f-03 C*15"-ft*-0.«?F-CJ 
0.136-C5 0*25 = -g5-0*70.--ft3-«*7*c-05 
-0.5t:-C* C. 22—92 C.23-- n * 14?-C3 

-0*7?--C3-0,e^-06-0,2 2*-C*-' , .?9e“C5 
-0.U p -C4-0.19 -0* 0*?$ S -C4-C* 1 lr-01 
9.74:-C5“?.l*.:-0* C.53 >C« C.47E-55 
-0,*C"-C4 0,?lL-C5“C.9l J -r3-C.5i:-C3 
9.575*05 0.13S 05 0.49*-05 C.64P-0? 


0. 1 1 1 — C 3—G. **£— C 3— C. 1 5?- — v* u.G 
r-.20E-C4“0.83a“05-0.196-v5 0. 35C-04 
r « 22E-G3 0.75t-C1-C.29£-v> 0.2Jc-04- 

r . 1 If 395-C1 C. 34C-03-0, 7 U- 01* 
9.96C-05 0.i3t-C4-0.3fc 3-C5 0. 216-04- 
C.35f“Cl 0.15F-C2 0.33£“J3-0.i9h-j2 

0.1*5-05 o.i7c-l* :,v::-u, o.i2 =-'H 
0.26F-C3 0.22^-03 C. 160-G4-0.27E- j 5- 
f.. 23F-C5-J* U = -05 C, 54E-06-0# 31F-05 

f.91c-C5-J.13i-c8 9.67>v5 0.16E-G5 
C.43?-C* C.*6:-C*“C. 551-C*-C.l5=-u4- 
0.3*E-C* 0. 97i:-G5-C* 24t-g4 0.67 -)•>• 

C.35 s -C5 J.8v:-05 C • 13 >C*-0. 55c“ J$ 
C.A7E-C5-C.8J5-06-C.*3:-w9 D.ll£-v5 
r » 15 l-wA“ 0 . 16 :-C 4 “ 0.6 li!-C 5 C.llc-.** 

C.lCr-C4“C.?fcC-C* C,29=-C5 0*325-0*- 
0 , 3 iF- 05 “ 3 *, 5 bI“C > C. 36-“*-5 :,*«i-j 5 * 

e. *7«“C5 o. iU-Cl-C.*.65“0*-:j. i*r-03 

C.J8F-W5-0. 6*5-05 

O. *5t-05 0.6*i-( 5-C.l* 

P. *U-C*- 0 . 7 h-;-C*-:. 4 , *£-u 6 “O. 27 r-O^- 

r.7*t -C5-J.51?-C5-C.63 l-w* 0.2:f-v3- 

C . 36 . -05 — 0 . *k — C 5 C. 2 *c:-v 5 
C.2* r -C3 0.825-0 C. ic5-v ^-0.2 Or- j 2- 
0.18E-O5 ,'>.U=-05-G.l2E-u*-0.33E“w‘»- 
C.i lc-C*- j.2‘>?-C5 

r. 19--C5 0.2i>C5-0.46:>«*O-3.?0:-05 

f, 9ir-G5-0.i^c-05 C# 19* -v* 0.61C-J3 

< ‘.li5-0*-0*2r=-Cb-0.l‘ J r-v*-C.U-:- j*‘ 

r*9ic-t5 0.5*.f-C/ C.6C 6-05-0* 1 3c - v* 
'' , .l 36 - 0 *- 0 * 22 -i- 0 *-:.^c;-,* 0*6 --:*• 
C.15E-C4-U.165-C1 C.15:-*j5-0.i9:«.>5 

.<'t.*«F-C5 U.U 7-C1-C. I iJ-Oi-C* »U-v 3 
^ .655-C5 0. 195-05-0*2# C-w5’0*20£-05 
C.71E-CJ-0.4 7 -0 3-C.n:--* C.12E--2 


0.57F-05 

u. 12*. *04 

0 » 6 7 c - j i ' 

-0.2*#t-0* 

0* l 7?-03 

o. * 7t -L 3 

0 . 1 d z - ■) ^ 

0*2^2-- 3 

■v. 2*4-C4 

0.22r-C* 

u* i tZ - 0 5 

0* 1 J r- v* 

-0.92F-04 

l • 666 *uJ' 

-y .9 #_-CK 

... , «> i c —j 3 

-:.29£-C5 

j.*0£-C* 

v , 9* c -56 

v * 2 J I - ' * 


C-0 -0.5* £-0 3-0 * 6'. 1 - }** O.Mr-Ji 

t .02 = -j* -,* 5 "- 0 j-;.*ic- 0 *- 7 L-. i 

-C.l*C- 0 * O. 302 -C 6 -W .1 0 . ifir-o**- 

0 .*?*-C* y. 66 E-C*- 0 . y"r- 0 * 0 .iU* .t 

0 . 58 C -05 U. 6 CC-C 5 0 *i 2 J- 0 * | i. 7 iS-- v “s 
■u» 2 ?r— o* o. I? 1 ?— 0 *— — j 1, j * * v-r - ' j j 
-C.**L-C 5 0 * 61 s- 05-0 » 7 >.--o 6 0 *l 6 r- k j 

s..HHr-Q 5 -».fi 6 '-Wj »***_“ v - j - - 5 

Ctl 9 c- 0 * w. 3 i£.-C 3 v » 66 t- • 1 1 .-/2 
'•lOf- C6-0# 79I-C >- T * 5*« „- >i, v.2*f-,5 

■ ,?rp-o*-v,* 51 r-o*-s»»*»/. z-o* 0 .f/p-.-* 
.. 1 * 9 r>C 5 --. 675 -CN-^ ,t: 

•0»22‘:— 0* 0.5 75— ! .* — tf**! -1 ' — >Ji- j * 7 1 r’ — c *» 

-» 2 *C - 0 *-O. 13 C-C i-C , * 2 w-* > i 

■c. 2 7 C- 05 J. 2 HC-C >-w. 5 *z- .- 6 -o. - .-*» 

■j. 9 *,r-G 5 - 0 . 22 r- 0 i o * r i S t- .'.-o . 76 f - .* 

■C# 5 *t — 06 u . 9 is U — 05 — a — t- — -• *» 

■'v.l *:-03 j • 1 j- -«. »-w * 1 2 i - . * 

■C. l*>l*-C.2*h-0 i >-o*07r--i*.- J ,i2. - .f, 

C * l ' — 05 — 0 *fe 3 "t — # 6 — j 1 1 . / — j j- a*l*_ — . > 
0 . * 1 F - 0 *- 0 * 66 i: -w i v **■>..- j 5 -0 * »‘ 3 ' - 6 
£* 72 ; -C 5 :,1 iL- 0 *-^a i 

v. , "*,*f -06 u. 76 C“v 6 » 1 1 c - • j — 0 * 76 C -i , 'j 

■ . . f 1 ? 6 - 04 - 0 »* 6 l -0 j U : -w 

0 * 16^-05 u. 1 3 *-c j- w« it' - j 5 0 *l*t -.-3 

0*62c- - i- . * j 1 4 

0* 3 16-0'- 0* 14_ — 0«t ~ U • * 7.*. — J*- lafC-v.H 

*.* 186-01 a. 96 --r ; j # l j fc - 0 3 -0 * 9 -j C - * : 
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0.126-06 0.186-05 0.516-05 0.771-05 0.646-05 0.72E-03-C. 236-04 0.516-05 0.476-03 
0« 5C5-04-0.92f-C4-C.15f-C3 C.616-C4 0.526-C4-0. 136-04 0.836-05 0.486-03-0. *86-05 
0.446-03-0.396-05 O.1OE-04-O. 3*6-05 0.336-05 U.456-06-0. 805-05 0.136-04 0*206-03- 


0.0 -0.116-03 

NOOf *-CIS*t4C6*6NTS 

1 -0.403267566-03 

2 -0.385203866-03 

3 -0.3686 330 76-C1 

4 -0.337220506-03 

5 -0.2*4484396-03 

6 -C. 217842336-03 

7 -0.123*66346-03 

* -0.23352*706-04 
9 0.56*433616-04 

10 0.124176*56-03 

11 0.164*04146-03 

12 0.184C50166-03 

13 ''.2C5C0920E-C3 

14 - ,.3*1655536-03 

15 -0.34805*766-03 

16 -0.30C011 1 36-03 

17 -0.243960286-03 
1* -0.173395436-03 

19 -0.753214556-04 

20 0.671 7556 1E-C5 

21 0.78*540646-04 

22 0.144225396-03 

23 0.1*3*57766-03 

24 -0.350416416-03 

25 -0.334C0115E-03 

26 -O,3l*976h2E-03 

27 -0.294425996-03 
If -C. 253277376-03 

29 -0.200711736-03 

30 -0.126743016-03 

31 -0.4575360*6-04 

32 0.2102**566-04 

33 0.783899036-04 

34 0.115276046-03 

35 0.133536776-03 

36 0. 153*55306-03 

37 -0.315969346-03 
3 t -0.2**201306-03 
39 -0*2? 2320206-03 
4C -0.21143*636-03 

41 -0.161641236-03 

42 -0.911646126-04 

43 -0.291206326-04 

44 0.2*1768*26-04 

45 0.845114436-04 

46 0.1213C061E-C3 

47 -0.27**11676-03 
4* -0.26673*436-03 

49 -0.2554(9496-03 

50 -0.237565726-03 

51 -0.20*94*306-03 

52 -0.174423566-03 

53 -0.12645:276-03 

54 -0.72174*076-04 

55 -0.22*4416*6-04 


7-01S*UC6#€NT$ 
0.650261336-03 
0.64*463276-03 
0,6478*3866-03 
0.647458436-03 
0.648266876-03 
0.65103C80E-03 
0.637344706-03 
0.666171316-03 
0.67283C 046-03 
0.677096095-03 
0.67*467426-03 
0.690063346-03 
0.6*1352106-03 
0.3549416 3E-C3 
0.557423106-03 
0.554154056-03 
0*552263816-05 
0.532233196-03 
0.35627804E-03 
0 .562045466-03 
0.56*924 706-03 
0.57413778E-03 
0.576643976-03 
0.444727936-03 
0.443207576-03 
0.442CC034E-C3 
0.43*23 J45-CI 
0.433360696-03 
0.428*50416-03 
0.425734456-03 
0.427254*36-03 
0*430430066-03 
0.434349306-03 
0.43*735826-03 
0,439956326-03 
0,441370436-03 
0.339756726-03 
0.336*44246-' J 
0.329724516-03 
0.321906136-423 
0.314031266-03 
0.307466146-03 
O.3C549803E-OJ 
0.305*59146-03 
0. 307554156-03 
0.310291306-03 
0.250391666-03 
0.244610976-03 
0. 2*7267076-03 
0.2429C2416-C3 
0.2331561 36-03 
C.22265178H-CI 
0.20951724E-03 
0.197768756-03 
0.140431156-03 


0. 176-03-0. 366-03-0. 146-03 
0.116-04-0*436-05-0.186-35 
*0. 126-03-0.446-23 O.J5E-c3 


56 C.21523956E-C6 

57 0.5297CB05E-06 

5P 0.69361695E-C6 
59 C.87231921E-C6 

6C -0.23996155E-C3 
61 -0.221 35049E-03 
6? -0.19*942206-03 

63 -0.17138662E-C3 

64 -0*1662 361 0 E-0 3 

65 -0.10H6690E-C2 

66 -0.6627 150 2 E-0 6 

67 -0.18771696E-06 

68 0.22563341E-C4 

69 C.48067872E-C4 

70 -0 . i 62 70096 E-0 3 

71 -0.16097669E-C? 
t 2 -C.1591C089E-C3 
73 -0. 5105632E-03 
76 -0. 12068381 E-0 3 


C.1862C967E-03 
0.1M17888F-C3 
C.18227301E-C3 
0. 183976 76E-C3 
0.17809353E-03 
0.17688765E-03 
0. 166232 ICE-C 3 
0. 1 5482366E-C3 
0.16153015E-03 
C* 1 1892036E-C3 
0.9987 20 50E-06 
0. 87021588 E-04 
0.66995955E-C6 
0.69734C CCE-C4 
0.1317 39 486-03 
0.131675 08 E-0 3 
0.125U9035-C3 
0. I 2426029E-C3 
0. 106069 60E-03 


75 

76 

77 

78 

79 

80 
81 
82 
83 
86 

95 
86 
37 
82 
89 
9C 
91 
9? 
93 

96 

95 

96 

97 

98 

99 
100 
101 
102 
103 
106 

105 

106 

107 

108 

109 

110 
111 
112 
113 
116 
115 


0* 88 t 56976E-C6 
0.7S818665E-C6 
0.71612069E-C6 
0. 655702 l 7E-C6 
0. 161C7362E-C 3 
0.16876751E-C3 
0. 1 528C 716E-02 
C. 156e 1592E-C 3 
0. 1 380156 IE-03 
0.9821 7 168E-06 
0. 78CC C652E-C4 
0.7922960 2E-C6 
0.81568696E-0-* 
0.62661 382 E-0 6 
0.200671176-03 
0.19271916E-03 
2*185627916-03 
0.17067758E-C3 
0.157857276-0 3 
0. 169298336-03 
0.1616306 7E-C3 
0.868 162 1 7E-06 
0.772077626-06 
0.676C1605E-C6 
0*558 131 16E-06 
0*6801 6 277 E~06 
0.6576C866E-06 
0.63721 79 7E-C6 
0*161 17560 E-0 3 
0* 16835 12 3E-0 3 
0. 1 3 1659376-C3 
0.116597256-03 
0. 10 19200 IE-03 
0.136688506-03 
''.122605606-03 
0. 10793250E-03 
0.97893586E-06 
C.888I1270E-06 
0. 12C95209E-03 
C. 115736966-03 
0.11C963376-C3 


0.79362962E-C6 
0.67788322E-C6 
0*633098 26 E-06 
0.5 32 363 55 €-06 
0.125657726— C 3 
0. 1 15911 75E-03 
0.118265996-03 
0.11 793603E-03 
0. 1069671*6-03 
0. 779160766-06 
0. 52 2 162 5 1 6- C 6 
0.3786 90 66E-C6 
0.251261 23E-06 
0* 32 15 19 06c -06 
0.12077233C-C3 
0.11 8965 33E-03 
C.ll 75C316E-03 
C. 116568 79E-C3 
C. 1 1 1 96059E-C3 
0.11C348256-03 
0. 1C8342 76E-C3 
0.681967796-05 
0.S1668896E-05 
0.6C1619C6E-C5 
0. 7091 3586*: -0 7 
-0.6026‘30'?>c 05 
-0.20576'»0:E C5 
-0.17040776E-06 
0.719766626-06 
0.6867 06 68E-06 
0.65C69162F-C6 
0.611 95300 C -C4 
0. 583525 98 E-06 
-0.677096 73E-C6 
-0.6 3 867365 E-06 
-0.380868 36E-06 
-0.31681169E-06 
-0.276868 86 c -C6 
0.31 7666 59 E-06 
0.28666508F-C6 
G. 279748 20E-C4 
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116 

117 

IIP 

119 

12C 

121 

1 ?? 

123 

12 * 

125 

126 

127 

128 

129 

1 30 

131 

132 

133 

134 

135 

136 

137 

1 38 

139 
14C 

141 

142 

143 
1*4 

145 

146 

147 
14* 

149 
15C 

151 

152 

153 

154 

155 

156 

157 

150 
159 
lfcC 
161 
162 

163 

164 

165 

166 
167 
166 
169 
! 70 

171 

172 

173 

174 

175 


-0.10032946E-03 
-0.089433456-04 
-0.766348096-C4 
-0* 71 15Q062E-C4 
-0*1 75695782-0 3 
-0.17C85274E-03 
-9. 161 14648E-Q3 
-0*153414416-03 
-G. 147U081E-03 
-0*142454716-03 
-0*137362406-03 
-C.79662990E-04 
-0*738586826-04 
-0*639876676-04 
-C. 514894936-04 
-0*420648436-04 
-0*208536246-03 
-0.202551896-03 
-0*197465276-03 
-9.19547832E-03 
-0*188826696-03 
-0*371692886-04 
-0*368548646-04 
-0*368354096-04 
-0*293948836-04 
-0.256858936-04 
-0*207625276-04 
-0. 15322206E-04 
-0*226749066-03 
-0.229273566-03 
-0.231087566-03 
-0.237265886-03 
-0.243611286-03 
-0*243374926-03 
-0.243078396-03 
-0.122537296-04 
-0.108195536-04 
-0.1C3836866-O4 
-0.2106 8912E-C 4 
-0.65531349E-C4 
-0. 160285566-03 
-0.21CC9332E-03 
-0.224558036-03 
0*228493276-03 
-0.2 36G10 306-03 
-0.445044956-05 
-0*73065657E-05 
-0*122*44326-04 
-0.3?529563E-C4 
-0*110648416-03 
-0.19C915746-03 
-0.217705996-03 
-0*22623767E-03 
-0.234889116-03 
0.477178406-04 
0.50202347Z-04 
0.268591576-04 
0*205047586-05 
-0.581649956-C4 
-0.159736376-03 


0*243600526-04 
0*21 1658 33E-C4 
0*180456996-04 
0.167375696-04 
-0*855111876-04 
-0* 838807 46E-C4 
-0*796139216-04 
-0*745630246-04 
-0. 686715 5CE-C4 
-0.6666C359E-04 
-0*643904646-04 
0.199927316-05 
-0*141616335-05 
-0.749286486-05 
-0*125686016-04 
-0* 154 725 57 E- 04 
-0. 115644266-03 
-0*112686236-03 
-0. 107471836-03 
-0*100952796-03 
-0.965874066-04 
-0* 971 723 1 56- C 5 
-0.115974436-04 
-0*132306146-04 
-0.298393726-04 
-0*425342306-04 
-0*477833536-04 
-0.525449586-04 
-0.135970566-03 
-0*133272 30 E -03 
-0* l 3 0515 276-03 
-0.124157266-03 
-0* 116163215-03 
-0* 11421350 E- 03 
-0* 11162912 6- C3 
-0.581521746-04 
-0.670166926-04 
-0.7928H 04E-04 
-0.975153386-C4 
-0.135253636-03 
-0.158289906-03 
-0.149451076-03 
-0.14281461E-03 
-C. 139352126-03 
-0. 1 32021 2CE-C3 
-0.*72656694S-04 
-0.R07866B9E-04 
-0.874015246-04 
-0.1C17342C6-C3 
-0.128779696-03 
-0,136150406-03 
-0,134465946-03 
-0.133149 79E -03 
-0*133011266-03 
-0.1701C461E-C4 
-0.215787006-04 
-0.51 3556 15E-04 
-0*753604116-04 
-0.95579700E-04 
-0.112615486-03 


c 

I 



176 

177 

178 

179 
ISO 

m 

182 

183 

184 
188 
186 

187 

188 

189 

190 

191 

192 

193 

194 

195 

196 

197 

198 

199 
2CC 
201 
202 

203 

204 

205 

206 

207 

208 
209 
21C 
211 
212 

213 

214 

215 

216 

217 

218 

219 

220 
221 
272 

223 

224 

225 

226 

227 

228 

229 

230 

231 

232 

233 

234 

235 


-0*2301C462E-03 
-0.26766025E-C3 
-0*292287676-03 
-0.299C8019E-03 
0.104530196-C3 
0. 102349096-03 
Q* 1002 7 3 96 E-0 3 
0*023917516-04 
0*450995295-04 
-0*119386892-04 
-0*105424862-03 
-0.20422082E-C3 
-0*2704 25 34 E -03 
-0*3166 196-03 

-0* 3421 1 1106-03 
-0* 34 85 705 2 E-0 3 
-0*355542406-03 
0* 164C C320E-0 3 
0.151740076-03 
0*104384236-03 
0*417624542-04 
-0*44718763E-C4 
-0*166113716-03 
-0* 26C1 1909E -03 
-0.33331895E-C3 
-0*393882396-03 
- 0*41273 58 6E-C 3 
0*224 3624 3 E-Q 3 
0*214642316-03 
0*205632796-03 
0* 16 9C 6655E-C 3 
0*106493376-0 3 
0*198368225-04 
-0. 105057706-03 
-0*234487806-03 
-0* 3303624 7 E-0 3 
-0*4044 30096-0 3 
-0*448018556-03 
-0.459215146-03 
-0*471302776-03 
0*285372606-03 
0.262682566-03 
0.187778396-03 
0*952671546-04 
-0*248826116-04 
-C. 188296786-03 
-0.315939776-03 
-0*418936606-0 3 
-0*505074396-03 
-0.531517906-03 
0*3 3 15 8530E-C3 
0*319139806-03 
0*307173476-03 
0*257167036-03 
0*169481886-03 
0.551865386-04 
-0* 1069 26 32 E-0 Z 
-0*273310116-03 
-0.396475666-03 
-0.493645906-03 


0*117553216-03 
■0* i 15 142 20E-C3 
0.105821066-03 
0.101267596-03 
>0. 176497126-04 
-0*203857786-04 
-0.22443404E-04 
0.322686546-04 
0,462520266-04 
0*577802136-04 
-0.684211856-04 
•0.757880046-04 
-0.778318946-04 
-0*745743456-04 
•0. 694725466-04 
-0.674522606-04 
-0.648155696-04 
0.10971604E-C4 
0.611158256-05 
-0*412816016-05 
-0* 1 33151346-04 
■C» 205590626-04 
-0.251371686-04 
-0*248196306-04 
■0* 2060334 4E-C4 
-0.133382136-04 
-0*061695126-05 
0*666050766-04 
0. 637998756-04 
0 *615635 36E-04 
0* 54S422 84E-04 
0.47298876E-04 
0.41317398E-04 
0.377677 2 IE-04 
0.40243394E-04 
0.45720270E-04 
0* 5335C785E-C4 
C.559334&0F-C4 
0*622428926-04 
0* 6496936 8 E- 04 
0* 140300336-03 
0.135153746-03 
0.127590446-03 
0.122616486-03 
0.120292246-03 
0.122999776-03 
0.129254636-03 
0.137Q95656-C3 
0.146730776-03 
0.151874726-03 
0. 203322266-03 
0.20C50783E-03 
0.198150176-03 
0*196266226-03 
0*195501 69E-C3 
0.196640766-03 
0*200245 19E-03 
0.20672305E-03 
0*2 1190367E-03 
0* 21613359E-03 
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236 -0.54938928E-03 0.2 19063 796-03 

237 -0.563289276-03 0*221434176-03 

J3S -0.5780*5816-03 0.224242606-03 

ELEMENT NUMBER FIRST NODE SECOND NOOE 

X-STR6SS Y-STRESS XY-STRESS 

I 1 *4 2 0.49999940 _ 0.09999965 

0. 4321 6594E 00 -C. I5258769E-03 -0. 181198126-04 

0.432196 CC-0.15253E-03-0.9C0046 02 

2___2 14 \S 0.99999887 0.29199964 

0.419320116 00* -0.5*7109386-02 -0.22733688E-01 
0.420536 0C-0.658456-02-0. 86951E 02 

3 3„ 2 15 0*49599940 0*48399931 

0*413493166 00 0.611482096-02 -0.321865086-02 

0.413526 CC 0.668946-02-0.895536 02 

4 4 3^ 15 0.49999940 0*81733161 

0*446367266 00 0.116304406 00 -0.2C303726E 00 

0.542986 CC 0. i968e6-Cl-C.64557E 02 

5 4 15 16 Q *9999988 7 U 225.3.3035 

0*360043536 00 0*280113226-01 -0.264676096 00 

0.5C646E CC-O. 118416 CO-C.610536 C2 

6 5 4 16 JU49999940. 1.86666393 

0*341516496 00 0.122633936 00 -0.22173500E 00 

0.47535E CC-O* 1519 7E-C 1-0. 581 396 02 

7 5 16 17 0*9*53.9887 2,49999619 

0*261312486 00 0.377817156-01 -0.280006416 00 

0.45104E CC-O. 151946 00-0.558846 C2 

8_ 5. 17 0.4 95959 4Q 3.23332C82 

0.22556496E 00 0.12294865E 00 -0.245368966 00 

0.424936 CC-O. 7641 9E -01 -0* 5 0909 E 02 

9 6 17 18 0.99999887. 4.01332806 

0.156192786 00 0.46706200E-01 -C.29206276E CC 

0.35860E CC-0.19570E 00-0.503126 02 

10. J 6 __U 0.^49999940 4.96666C5C 

0.768879396-01 0*1 183738 TE 00 -0.24896C49E OC 

0*348376 00-0* 1511 IE 00-0.427366 02 

II 7 18 19 0.99999887 5.99998760 

0. 72 7081 3C E-02 C. 570383076-01 -0 .289674 766 CC 

0.32290E 00-0.25859E 00-0.425486 02 

12 8 7 _19_ 0*499999.40. 7.03332138 

-0.104431156 00 C* 1C 107 1 726 CC -0.244293216 CC 
0.26334E 00-0.26670E CO-O.335966 02 

13 8 19 20 0.99999887 7.96665478 

-0.154049876 00 C. 555715565-01 -0. 27561 76CE 00 
0.245636 CC-O. 344116 CO-0.345926 C2 

_ 14 9 _ 8 2 0 0.49 99994a 8,7A6_65211 

-0.235243146 00 0.626043C8E-01 -0.21984577E OC 

0.179226 OC-O. 351866 CO-0.279456 02 

15 9 2C 21 0.99999887 9,49998379 

-0.266682626 CO 0. 48217773E-01 -0.24402142E 00 
0.101186 CC-O. 3S964E C0-0.2e586? C2 

16 10 9 21 0.49 S 99940 10.13331890 

-0.344344146 00 0.334841016-02 -0.18498516c 00 

0.83356E-01-0. 4243 5E C0-O.23391E C2 

17 10 21 22 0.99999887 10*77465057 

-0.359851846 00 0.41 7528156-01 -0.211681376 00 

0.132726 CC-0.45082E CO-0.232576 C2 

18 11 10 22 0.49999940, 11*18264961 

-0.426061766 00 -0.505239966-01 -0.16518879E 00 
0. 116976-C1-0. 48908E C9-0.2C6416 02 

19 12 11 22 0.49999940 11.51598263 


THIRO NCOE 
STRESS-l 


X ANC Y CO-ORDINATES OF CcNTROID 
STRESS-2 PRINCIPLE ANGLE 


C.43218988E 

00 -0.15252829E-03 

—90*004 1 8u9 I 

0.42053354E 

00 -0.65845251 E-02 

-86*95091248 

C.41351855E 

00 0. 6689429 3E-0 2 

-89* 55319214 

0*542983356 

OC 0. 19688308E-0 l 

-64*55702209 

0.5C6460S1E 

OC -0.11840606E 00 

-61*05325317 

0.4793<*7886 

0 0-0. Fs 1 9 74 5 6E - 0 1 

-58.13894653 

C.451035C2E 

OC -0.15 19408 2 E 00 

-55. 883B 3484 

0.42493272E 

CO -0. 7641911 5E-0 1 

-50.90905762 

C.39P59e3lE 

OC -0.19569933E 00 

-50. 31172180 

0.348373COE 

OC -0.15U1119E 00 

-42.73605347 

C. 322896C0E 

00 -0.25858688: 00 

-42.54820251 

C. 26334286E 

00 -0.26670229 00 

-33.59645081 

C. 245634206 

00 -0.344 1 1252E 00 

34.59222412 

0.179218536 

00 -0.351857306 00 

-27.94514465 

C. 18117589c 

00 -0.39964C74E 00 

-28.56639526 

C. 83356360c 

-Cl -C.42435205E OC 

-23.39068604 

0. 13272 1906 

00 -0.450820926 00 

23.25709534 

0*1 16965 17E 

-01 -0. 48908228E 00 

-20.64105225 


-0.41322327E 00 -0*488024956-02 -0.20751953E-02 
-0.46697E-02-0.41323E C0-0.291J0E CO 

20 12 72 23 0.9SS99887 11*70798397 

-O.418O24O0E 00 0. 51422 1 19F-02 -0. 18374443E-01 

0*553856-02-0* 418826 00-0*248156 01 

21 13 12 23 0*49959940 11*89998531 

-0.42904377E 00 0* 1640319RE-03 0*696182256-03 

0* 165106-03-0*429046 00 C.88305E-C1 

Jt2_ 14 24 25 2.83332920 __ C.C9999985 

0.464805606 00 -0*125885016-01 -0*346717836-01 
0*467316 CC-O* 150936-01-0*858 746 02 
23 15 14 25 2*16666412 0.29199964 

0*453830726 00 0*456387482-02 C. 739860536-02 

0.45395E OC 0.48420E-0? 0.890626 02 
?4 15 25 26 2*83332920^ 0*48399931 

0.436110506 00 -0.366210546-03 -C. 39304733E-01 
0*439626 OC-Q* 387736-02-0*84901 E 02 
25 15 26 27 2.83332920 0.81733197 

0*426519256 00 -C. 25680542E- 01 -C.28561497E OC 
0*566326 CC-O. 163486 CO-C. 642496 C2 
. 26 16 15 27 2*16666412 1*22533035 

0* 385217386 00 0. 3< 7612846-01 -C.23223495E 00 

0.5C4526 CC-O* 785406-01-0* 636016 02 

27 16 27 28 2*83332920 1*86666393 

0*334150316 00 -0.226831446-01 -0.296092036 00 

0*50436 CC-O* 18596E CO-0.6C54C6 02 

28 17 16 28 2.16666412 2.49999619 

0.254591496 00 0*476839876-01 -0.23867130E 00 

0.440196 CC-O* 9731 8E-C1-C* 58689? C2 

29 17 28 29 2*83332920 3*23332882 

0.221089366 00 -C. 237083446-01 -0*305498126 00 

0.4278CE CC-O* 2304 26 C0-0.55921E 02 

30 18 17 29 2*16666412 4*03332806 

0.16546917c 00 0.49488068E-01 -0.24230099E 00 

0.35662E CO-O. 141676 00-0*517346 C2 

31 18 29 30 2*83332920 4.9666635C 

0.829744346-01 -0*218992236-01 -0.30498600E OC 

0.34CCCE OC-O.270926 C9-C. 498816 02 

32 19 18 30 2.16666412 5.99950760 

-0.212221156-01 0*484901076-01 -0*23621559E 00 

0.25241E 00-0*225146 00-C.40806E 02 

33 19 30 31 2.83332920 7.03332138 

— 0* 10584450E 00 -0.8S464188E-02 -0.292275436 OC 
0*236 67E CC-O. 353666 C0-0.40297E 02 

34 20 19 31 2.16666412 7.56665478 

-0.194985156 00 0.432923446-01 -0.21333504E 00 

0.16850E 00-0*320196 00-0.30411E 02 

35 20 31 32 2.83332920 8.76665211 

-0* 25426865E 00 -C.48751831E-02 -0.26303101E 00 
0*161526 0C-0.42O66E 00-0.32320E 02 

36 21 20 32 2.16666412 9*49996379 

-0* 21637102E 00 0.223152416-01 -0. 18693924E OC 

0*114436 00-0.397496 C0-0.23459E 02 

37 21 32 33 2*63332920 10*13331690 

-0* 36244106E 00 0.42486191E-02 -0.23176765E 00 

0.116426 00-0*474626 CO-0.258296 02 

38 22 21 33 2*16666412 10*77465057 

-0* 295 1931CE 00 0. 311549316-01 -0.17016315E 00 

0*907426-01-0*454786 00-0. 19300E 02 

39 22 33 34 2*83332920 


•C. 486969956-02 -0.413233766 

00 

-0* 291 3G292 

0.593P47C46- 

•02 -O.41H02O32E 

00 

-2.4H 1 54831 

C. 16510487E- 

•03 - 0* 429G44B *F 

00 

0.08830470 

C.46 « 31055E 

OC — 0* l 5093446E- 

-n 

-8 873901 37 

C. 453952556 

OC 0. 464204296- 

-02 

89*06242371 

C.43962157E 

OC -0*387728216- 

-02 

-84.90142822 

0.56631690E 

00 -0.16347820E 

00 

-64.24925232 

C.5C451869E 

00 -0. 78540027F- 

-01 

-63.60087565 

C* 50142556E 

00 -0.189958396 

00 

-60.54034424 

0.44019318c 

00 -0.97317696E- 

-01 

-58.68896494 

C.42779613E 

OC -0* 2iU4151 lc 

OC 

-55.92091370 

0.35662246E 

CO -0.14166522E 

00 

-51.73355103 

C* 33999842c 

OC -0.278923216 

00 

-49.08140569 

0.25240737E 

OC -0.22513938E 

00 

-40.80596924 

C.23886824E 

OC -0*3536591 5E 

00 

-40.29692078 

C.16850144E 

00 -0*320194186 

00 

-30.41145325 

C.16151994E 

00 -0*420663776 

00 

-32*32006836 

0.11443371c 

00 -0*397489496 

00 

-23.45916746 

C.11642283E 

00 -0.474615286 

00 

-25*82861328 

0.90742052E- 

-01 -0.454780166 

00 

-19.30046082 


11*10264961 
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-0*430923466 00 0. 11062622E-01 -0.204352386 00 

0.910646-01-0*510936 C0-0.21381E 02 

40 22 34 35 2.83332920 li. 51598263 

-0. 43 3447646 00 0.263977C5E-02 -0.184669496-01 

0.342046-02-0.434236 CC-C.24206E Cl 

41 23 22 35 2.16666412 11.70798397 

-0.443849566 00 -0. 262510786-02 0. 713062296-02 

-0.251C06-02-0.44396E CO 0.92529E CC 

42 23 _ 35 36 2.8333292Q 11.89998531 

-6.449554446 00 0. t 56127936-02 -0.148992546-01 

0.704746-02-0. 45CC4E CO-0.18689E 01 

43 25 24 37 4.16666126 C.09999985 

0. 5l 7679216 00 0. 32482 147E-02 0.26793943E-0 1 

0*519076 00 0.185766-02 C.87034E 02 

44 25 37 3? 4.83332729 0*29199964 

0.485607156 00 -6.60119629E-02 -0.51308632E-01 

0.4S09QE CC-O* 113106-01-0* 841 HE C2 

45 26 25 38 4.16666L26 0*48399931 

0*464022646 00 0. 758225406-02 C. 222978596-01 

0.465 1 IE 00 0.689466-02 0.872146 02 

46 27 26 38 4^1^4126 0*81733161 

0.456437116 00 -0*173263556-01 -0.224016196 00 

0.54559E CC-O* 10648E 00-0.683046 02 

47 27 . 38 39 . 4.83332729^ 1.22533035 

0.352963416 00 -C. 56 612968E- 0 1 -0.284C5094E 00 

0.53041E 0C-0. 194066 C0-0. 641836 02 

48 . 28 _ 27. 39 _4*14<>44126 1. 86466393 

0.367614756 00 -0*126447686-01 -C.22754097E 00 

0.474016 OC-O. 119046 00-0.64946E 02 

49 28 39 40 4.8333272^ 2.49999619 

0.292275436 00 -0. 701393C5E-O1 -0.2971856CE 00 

0.45724E CC-0.24310E 00-0.6C9706 02 
SC _2$ 28 . 40 _ _4. 16666126 3.23332882 

0.247374536 CO -C* 158233646-01 -0.235118876 00 
0.385226 C0-0. 15367E 00-0.596226 02 

51 29 . 40 41 4.83332729 4.03332806 

0.15842819E 00 -0.928506856-01 -0.309C0568E 00 

0.366366 CC-O* 300786 €0-0.560676 C2 

52 _30 _2_9 _ _4 4.16666126 4*56666.050 

0.790596556-01 -0.230633026-01 -0.236731536 00 

0.27C2CE OC-O. 214165 C0-0.51C926 C2 

53 30 41 42 4.83332729 5.9999876C 

-0.243597036-01 -0.96831322001 -0.30527645E 00 
0.246826 CC-O.360CIE CC-0.4E388E C2 

5A_J1 . 30 42 4. 166.661.24i 7,03332138. 

-0.140353206 00 -0.193001036-01 -0.22872162F 00 
0.156776 CC-O. 316426 CO-C. 375926 02 

55 31 42 43 4.933327Z9 7.96665478 

-0.21 8CC041 6 00 -0.583514796-01 -0.28669488E 00 
0.13469E OC-C. 45 1C 56 CO-O. 391096 02 

56 32 31 43 4.16666126 6.76665211 

-0.289396526 00 -0.154141196-01 -C.20713520E 00 
0. 9 5932E -01-0* 400746 00-0.28262= C2 

57 32 43 44 4,83332729 _ 9.49998379 

-0.352548606 00 -0.1C0185396 00 -0.259463736 CC 
0.621526-01-0.514896 CO-0.320356 02 

58 33 32 44 4. 166661Z6 10.13331890 

-0.398380226 00 -0.653046376-02 -0.19C036776 CC 
0.7C492E-01-0. 475406 00-0.220656 02 

59 33 44 45 4.8333272® 10,77465037 


0.910642746-01 -0.510925116 

00 

-21.38134766 

0.34203529E-O2 -0*434228426 

OC 

-2.42058086 

-0.250995166- 

-02 -0.4A396472E 

00 

0.92526707 

0.704741406- 

-02 -0.4S004058E 

00 

-1.86893062 

C.519C69796 

00 0.L8576384E* 

-02 

87.03392029 

0.49Q9046 IE 

00 -0. 113096246-01 

-84.11099243 

C.465 110246 

00 0.689464816- 

*02 

87,21376038 

C.54558429E 

OC -C.10647553E 

00 

-68.30444336 

0.530410776 

OC -0.1 940603 3 E 

00 

-64.18313599 

C.474~CC51CE 

OC-CT.1 190351 2E 

00 

-64.94554138 

€.457240886 

GO -0.243104766 

CO 

-60.97007751 

C. 3 8521 7796 

00 -0 Tib 3 6 666 2 6 

oo’ 

-59.62246794 

0.366359696 

00 -0, 3C0782 386 

00 

-56.C6724548 

0.270198116 

OC -0.214161756 

CO 

-51.09194946 

0.246023976 

OC -C • 368C-1499E 

00 

-48. 3681531-8 

0.15676796E 

OC -0.31642127E 

GO 

-37. 591537*8 

0.134694106 

00 -0.451 Q4599E 

00 

-39.10948161 

0.959322456 

-01 -0.400742096 

00 

-28.26249695 

C.621519C9E 

-vl -0.51488590E 

00 

-32.03611047 

0.704924466 

-01 -0.475403136 

00 

1 -22.06459O45 


140 


-0.437417986 00 -0.85679718F-01 -0. 21974 8446 OC 0.U664982E-Q1 
O.U665E-01-0.543766 00-C.25P26E 02 
6C 34 33 45 4.16646126 11.16264961 

-0.459605226 00 C.24418235F-02 -0.179042626 OC C. 636993C5E-0 1 

0*636996-01-0.520866 00-0.1R489E 02 

61 35 34 45 4.16666126 11.51598263 

-0.462189676 CO -C. 597459006-0? 0.685596476-02 -C. 587 1 5940E-Q2 

-0.567166-02-0.462296 CO 0.86075E 00 

62 35 45 46 4.83332729 11.70798397 

-0.46829319E 00 C. 2C 751 953E- 0? -0.175406936-01 C. 2 72 834306-02 
0.272836-02-0.468956 00-0.21326E Cl 

63 36 35 46 4.16666126 11.89998531 

-0.4801693CS 00 -C . 2606391 9E-02 0. 102663046-01 -C. 2 3958547E-02 

-0. 238596-02-0. 480396 CO 0.123076 Cl 

64 37 47 48 6.83332539 0.09999985 

0.55377865E 00 -0. 11932 373E-01 -0. 5328083CE-01 C.55875289E 00 

0.558756 CC-0.169C76-CI-C.84672E C2 

65 38 37 48 6.16665936 0.29199964 

0.52308559E 00 0. 52C22034E-02 0. 40723801E-01 O.52626810E OC 

0.526276 CC 0.2Q157E-02 0.85537E C2 

66 38 40 49 6.83332539 C. 48399931 

0.48774910E 00 0. 2593994 1 E-0 3 -0. 57051659E-0 1 0.494336846 OC 

0.454346 00-0. 632S3E-02-0. 834 19E 02 

67 38 49 50 6.83332539 0.81733197 

0. 46399212 E 00 -0.789413455-01 -0.237066276 00 0.55293423E uC 

0.55293E CC-O. 167886 C0-C.6944CE 02 

68 39 38 50 6,16*65936 1.22533035 

0.42923164E 00 -0 .45734406E-0 1 -0.19396591E 00 0.498376E5E 00 

0.45838E CC-C* 1 148 86 00-0.70385S C2 

69 39 50 51 6.83332539 1.86666393 

0.37013721E 00 -0.11011887F 00 -0.26227075E 00 C.48560357E 00 

0.48560E 00-0.225596 CO-C. 662436 02 

70 40 39 41 6.16665936 2.49999619 

0. 32908821E 00 -0.67096719F-01 -0.20835304E OC C.41848755E CO 
0.41849E CC-0.15650E 00-O.66782E 02 

71 40 51 52 6.83332539 3*23332882 

0.24? 5902 IE 00 -0.13640690F 00 -0.286206366 UC C. 398676636 JO 
0.398686 00-0.28949E 00-0.61863E 02 

72 41 40 52 6,16665936 4,03332806 

0.18230247E 00 -C.85690856F-01 -0.21885777E OC 0.3C492568E 00 

0.3C493E 00-0.20831E 00-0.607436 02 

73 41 52 53 6.83332539 4.96666050 

0.772708656-01 -1*173834806 00 -0.298902576 00 C.275918B4F 00 

0.275926 CC-0.37248E C0-0.56396E 02 

74 42 41 53 6.16665936 *5.99996760 

-0.38133621E-01 -0.1C096562E CO -C.22272602E CO C.15538192E 00 
0.155386 CC-O. 294486 00-0.490186 02 

75 42 53 54 6.83332539 7.03332138 

-0.15131712E 00 -G.22161961E 90 -0.297787316 00 C.11338627E 00 

0.113396 CC-O. 486326 00-0.483706 02 

76 43 42 54 6.16665936 7.96665478 

-0.239241606 00 -0.104725666 00 -0.21426201E 00 C. 525867346-01 
0.52587E-01-0. 39655E CO-O. 362896 C2 

77 43 54 55 6.83332539 8.76665211 

-0.324382786 00 -0.244064336 90 -0.275811316 00 -0.550407176-02 

-0* 5 5041E-02-0. 562946 CO-0.408616 C2 

78 44 43 55 6.16665936 9.49998379 

-0.366964166 00 -0.1045U56E 00 -0.200654036 00 0.401693586-02 

0.4C 1696-02-0. 475496 C0-0.2S419E 02 

79 44 55 56 6.83332539 1C.1333189C 


-0.5437626PF 00 
-0.52086Z64E 00 
-0.4622926 l E 00 
- J ,468 94634E 00 
-0.480 3896 3F OO 
— 0 *1690661 9 E- 01 
C.20197C34F-O2 
-0.63283443E-C2 
-0.16788346F 00 
-0. 1 148796 1 E 00 
-0* 2255852 26 00 
-0.166496056 00 
-0* 2 094933 2 E 00 
-0.20831406? 00 
-0.372482786 00 
-0.294481166 00 
-O.406323OO6 00 
-0, 39655393E 00 
-0.56294304E 00 
-0.47549266E 00 


-25,82600403 
-18,88919067 
9.b6G75oC8 
-2.13264465 
i,2307u908 
-84.67230225 
85. 53 73992 9 
-83,41923623 
-69, 44 uU3296 
-70,38490295 
-66.24299622 
-66,78179932 
-61.66299133 
-60.74302673 
-56,39643660 
-49.01792908 
-48. 36956707 
-36.23898621 
-40.86083964 
-28.40986633 


-0.46569232E 00 -0.Z9524136E 00 -0,27065772E 00 -0.967C8357E-01 -0.6642255 2E 00 
-0.96708E-01-0.66423E 00-0.36263E 02 

•0 6.16665936^ 10.77465057 

-O.47585058E 00 -0.10 1209 526 00 -0.18102074E 00 -0.28035462E-01 -0.549024646 00 
-0.28035E-01-0. 5490 2 E 00-0.22012E 02 

81 45 56 57 _ 6.83332539 _ 11.18264961 

-0.5631 I! 31 E 00 -0.296173106 CO -0.23726845E 00 -0.15741020E 00 -0.70187420E 00 
-0.15741E 00-Q.70187F 00-0.30323E 02 

82 45 57 _58 _ _6. 8333253? __ 11,51598263 

-0.48052502E 00 -0.208740236-01 -0.467 13829E-01 -C, 161 74614E-01 -0.48522443E 00 
-0. 16 175E-01-0. 48522E 00-0.57450E 01 

83. _4A. 45 58 _ 6.16665936 _ 11*70798397 

-0.^9 590778 E 00 -0. 619637976-02 0. 9<i4 70978E-02 -C.60142675E-02 -0.496089886 00 

-0.6C143E-02-0.49609E 00 0.11043E 01 
. 04._.4.6 58 ,59 6.8333253? 11,89998531 

-0.50876141E 00 C. 175476076-01 -0.422906886-01 0. 2C924C91E-01 -0.51213789E 00 

0.209246-01-0.512166 00-0.4S651E 01 

li.48 47 60 8.16665649, 0,09999985 __ 

0.56201313E 00 -C. 346469886-02 0.491209Q3E-Q1 0.586105646 00 -0.755721336-02 

0.5E61 IE CC-O. 755726-02 0.6524*6 02 

1L ?8 60 _6 1 8jL8,li32jL53 0,2919996* „ 

0.546265606 00 -0.310134896-02 -0. 45808554E-01 C.55005890E 00 -0. 6894 64 B 1 6-02 

0.55006E 00-0*689466-02-0. 852 726 02 

£L 9? ,48 61. 8.16665649 __9*48399931 

0.517866136 00 0.927066806-02 0. 46133041E-01 C.522CU70E 00 0. 512009066-02 

0.522C2E CC 0.512016-02 0.868656 02 

gg 50 49_ 61 8. 1.6665649. __ 0,81733161 

0.494115836 00 -0.699071886-01 -0.13388443E 00 0.524282936 00 -0.1C0C7429E 00 

0.52428E CC-0.1C0C7E CO-C. 773086 02 

11.. 50 61 62 8.83332233- _ 1.225330J5 .. 

0. 4 54 82 349 E 00 -0*756921776-01 -0.17450166E 00 C.507C75496 OC -0.127944176 00 

O.90TO8E CC-O. 127546 CO-O. 733366 C2 

Sfl. _ 51- 50 _.62 8,1666569? ... 1,86666, 9 3 

0,433X23596 00 -0.912251476-01 -0.146 332 50 E 00 C.47119659E OC -3. U929815E 00 

0.471206 00-0* 1293CE C0-C.T5421E C2 

II 51 62 63 8,0333225.3 ■2,49999619 . • 

0. 34 441 090 E 00 -0.141139986 00 -0.2336S936E 00 C.438726C16 OC -0.235455106 00 

0.43873E CC-0.235466 C0-0.6P0416 02 
32. 52 ,5J „63 ea.666.564? 3^3332882 

0.28432846E 00 -0.124789066 00 - 0^164400586 00 0.342204036 OC -0.10266469S 00 

0.34220E 0C-0.18266E 00-0.7C611E 02 
21 52 63 64 8.83332253 _ _ 4,03332806 

0.182582686 00 -0.179813396 CO -0.253534176 OC 0.31302923b 00 -0.31025994E 00 
0,3l§6iE 0C-0.310266 00-C.62780E 02 

.99 .31, 52 64 6.1666564 9 4.96666050 _ 

07^88993846-01 -0.173349506 00 -0.16643333E 00 C.1615960OE OC -0.256C4892E 00 

0. It 1606 00-0.25605E 00-0.635826 02 

?5 53 64 65 6.833322.5J 5,99998760 

-0.365020636-01 -C. 319259646 CC -0.243006896 QQ C.1C3260226 00 -0.459021872 00 
0.1C3266 OC-O. 459026 00-0.60100E 02 
2L 54 53. 63 8.166636.4? 7^03312138 

-0.137907036 00 -C.21760315E CO -0.176142396 00 G. 283837326-02 -0.358348496 00 
0,283846-02-0. 3583 5E 00-0.513776 02 

31 54 65 66 8.83332253 7,96663478 

-0.2T061307E 00 -C. 417323026 CO -0.269624776 00 -C.fe45437e4E-01 -0.623394316 00 
-0,645446-01-0,623396 C0-C,526l4£ 02 

JUL 55 54. 66 ..0^16665649 6^76^65211 

-0,251788526 CO -C. 252292046 CO -O.16925830E 00 -C. 125622456 00 -0.47845811E 00 
-Q,12362E 00-0,478466 C0-0.36813E 02 

33 55 66 67 8,83332233 9,49998379 


- 36.26345625 

- 22.01165771 

- 30.32201494 

- 5.74504757 

1.10431671 

- 4.56613786 

85.24351501 

- 85.27220154 

84.86499023 

- 77.30767622 

- 73.33576965 

- 75.42147827 

- 68.04077140 

- 70.61097717 

- 62.77993774 

- 63 . 58219^10 

- 60.09957866 

- 51.37736511 

- 52.61376953 

- 36.81315613 


-0,396642665 00 -0. 39495460E 0C 
-O.2C409E CO-C.5007U 00-0*447286 

100 56 55 67 8*16665649 

-0.41C775906 00 -0,278774025 30 

-0*1763CE CC-O, 513255 CO-O, 334705 

101 56 67 68 8,63332253 

^07547666 70£.0A -0, 1 5 512276F 00 

-0,368176 CC-O. 834646 CO-C. 516625 
1P2 57 56 68 0,16665649 

-0*54 31 9966 E 00 -0.29020959E 00 - 
-0,209876 CC-O, 623546 CO-0,261506 
103 58 57 68 8,16665649 

-0,460667136 00 -0,146977046-01 
-0.132776-01-0,462296 CO 0.344436 
_5S 68 69 8,83332253. 

r0.5226059QE QQ -0. 14177322E-01 - 
0.26C 266-0 1-0. 564616 CO-0.154766 
105 59 50 69 8,16665649 

■-0758953661E 00 -0* 66710 114E-02 
-0*511386-02-0,591096 CO 0.295506' 
_106 60 89 90 10*63332062 

0.58773232E 00 -0.437641146-02 - 
0,566866 00-0.550236-02-0*075126 
LQJ 61 60 90 10,16465459 

0,563729296 00 0.2U68661F-02 

0.566946 00-0.107066-02 0.956976 

108 61 90 91 10,83332062 

0.S397253CE 00 C.25907227E-02 - 

0,541116 00 0.160656-02-0.071036 

109 61 91 92 10*83332062 

0.55203533E 00 0.440225606-01 - 

0,570956 CC 0.251126-01-0.792796 
HO 62 61 9 1 10.16665459 

0.307846836 00 -C. 597858436-01 - 
0*516916 00-0*688476-01-0*828616 

111 62 92 93 10*83332062 

0*313769155 00 0.414962776-01 - 

0.534656 CC 0*206196-01-0*783796 

112 62 93 79 10.63331890 

0*455033266 00 -0*321590056-01 - 

0.517926 CC-O* 550446-01-0* 704 776 

113 62 79 70 10,29998509 

0.505586626 00 -0.130140306 CO - 

0.531966 CC-O. 156516 CO-O. 707196 

114 63 62 70. 9,83332157 

0.427611356 00 -0.1161T947E 00 - 

0*4 SC 636 00-0*139206 CO-O. 786 13E 

115 63 70 71 10.13331890 

0.310617456 00 -0.121204386 00 - 

0.4C645E CC-0.21704E 00-C. 669226 
116_ 63 71 72 _ 10.09998417 

0.30527687E 00 -0.139011385 00 - 
0.4C743E 00-0*241176 00-0,666226 

117 63 72 73 10.09998417 

0.25433731E 00 -0.13406181E CO « 

0.322276 00-0* 20199E 00-0.689076 

118 63 73. 64 9*79998684 

0*845711836-01 -0.2C9212306 00 - 

0*122586 00-0*247226 00-0,71306E 
U9 64 73 74 10.09890417 


0. 191904Q7E 00 
02 

10.13331890 
0.155005286 00 
02 

10.77465057 
0.226961676 00 
02 

11.18264961 
0^163647006 00 
02 

11.51598263 
0. 269258626-0 1 
Cl 

^ 1. 7079839 7 
0.152442406 00 
C2 

11.89998531 

i uao i M rafc&L 

01 

0.09999965 

0.258464816-01 

02 

0.29199964 

0.425633196-01 

02 

0.48399931 
C. 27294 1596-Ul 
02 

C. 81733197 
0.998220446-01 
02 

1.22533035 
C* 722885136-01 
02 

1.69999695 
0.101466726 OC 
02 

2.06666374 
0.11219722E 00 
C2 

2.33332920 
-0.132140166 00 
C2 

2.59999561 
0.114217766 00 
02 

3.06666279 
0.224874506 00 
02 

3.29999542 
0.23626995E 00 
02 

3.63332844 
0.176C6145E OC 
02 

4.09999466 
•0.112299926 00 
02 

5*03332710 


•C. 20488578c 00 
0, l 76303156 00 
•C.36017259E 00 
■0, 209868 1 3E CC 
’0*132772336-01 
0*2 8026 1646-0 1 
-C* 51 1 304C1E-O2 
0*568656256 uC 
C. 566936676 OC 
C.54110950E OC 
0.57094580E 00 
C.516908C5E 00 
C.534646C96 00 
C 517917576 OC 
0.531958766 00 
C. 450627396 00 
0*406453256 OC 
0.407434176 00 
0*322265746 OC 
C.12258059E OC 


-0.58H711566 00 
-0. 51 324677E 00 
-0.034636756 00 
-0.62354106E 00 
-0.462287606 OC 
-0.56480938E 00 
-0,591 0937 RE 00 
-0.55023432E-02 
-0.107D5590E-02 
0, 16065 24 OE -02 
0 • 251 1 2Q92F-0 l 
-0. 68B47060E-0 1 
0. 20619333E-01 
-0.550441156-01 
-0. 1 5651 2446 00 
-0.139195506 00 
-0. 2170401 BE 00 
-0*241168606 00 
-0*201990256 00 
-0.247221716 00 


-44,72801208 
-33,47033691 
-51.661 72 791 
-26.15036^11 

3.44431496 

-15,47581100 

2.95490276 
-87,51162720 
85.69657698 
-87,10272217 
-79, 278 579 71 
-82.86 29761 
-70.37921143 
-78.47741699 
-78.71905516 
-70.61254063 
-66.92240906 
-66.62234497 
-60.90726760 
-71.30606079 


0*8$ 5808736-01 -0*277190216 CO -0*122111328 CO C.12376952E 00 
0*121778 00-0*314386 00-0*730676 02 

120 65 64 74 9.79996664 5*99996760 

-0*167465216-01 -C. 313338286 00 -0.8933639:6-01 C. 808364156-02 
0* 1C 8 366-02-0* 338176 00-0.744736 02 

121 65 74 75 10.09998417 6*96665668 

-0.118343656 00 -C. 480589676 00 -0.17303437E OC -C. 489743356-01 

-0*489746-01-0.549966 00-0*681596 C2 

122 66 65 75„ 9.79998684 7*89998913 

-0* 1851 10C9E 00 -C* 351680606 CO -0.158886916 00 -0.98888397E-01 
-0.9888 86 -01-0.47790E 00-0.615186 C2 

123 46 75 76 10*09998417 8*36665344 

-0*350596096 00 -C. 613203056 CO -0.279994016 CO -C.2C05937U 00 

-0*200596 CC-0.80320E CO-O. 558446 C2 

124 66 76 77 10*09998417 8*69998169 

-0.409180546 00 -0*570580486 00 -0.311214926 00 -C. 168372596 CO 

-0*168176 CC-Q. 811396 CO-O. 522726 C2 

125 66 77 78 10..13331890 6.93331909 

-0*410216336 00 -0*574020396 00 -C. 288429266 00 -0.19228625c CC 

-0*192296 CC-0.791956 CO-0.929306 C2 

126 66 78 67 9.83332157 9.39958245 

-0.562128726 00 -0.443986896 00 -0.12558752E 00 -0.36427134c 00 

-0.34427E CC-O. 641846 C0-0.32407E C2 

127 67 78 88 10.29998589 9.66664982 

-0.744268606 00 -0.507066736 00 -0.194238136 00 -C. 39908327c CC 

-0.358086 00-0*853256 00-0.292986 02 

128 67 88 98 10.63331890 9.93331718 

-0*e006957ae 00 -0. 451127776 00 -0,250070046 00 -0.320814376 00 

-0.320816 0C-C.931C16 00-0.27526E 02 

129 67 56 99 10.83332062 10.29998588 

-0.802741656 00 -0.4C99C251F 00 -0.306129996 00 -0.242596456 OC 

-0.24260E CC-C.970C56 OC-C. 286606 C2 

1 30 68 67 99 10.16665459 10.77465057 

-0.105074316 01 -0.80606335^ CO -0.673784616-01 -C.7e673581E uC 

-0*788746 00-0.) 06816 01-0.14423E 02 

131 68 85 IOC 10.83332062 11.18264961 

-0.121929366 01 -0.525501066 CO -C.2968570C6 CO -C. 424608956 OC 

-0.424616 CC-O. 133026 01-0.204856 02 

132 68 ICC 1C1 10,83332062 11.51598263 

-0.109284506 01 -C.114C0*07P CO -Q.32?2752e6 OC -C, 1466 55446-0 1 

-0.14666E-01-0. 119226 01-0. 168876 02 

133 68 68 101 10.16665459 Jl, 70798397 

-0,128041746 01 -C.24150926E CC 0.1C915953E 00 -C.23016351E vQ 
-0.230166 CC-9. 129186 01 0.59343E Cl 

134 .69 101 102 10.0333*9*1 11.89998511 

-% 145C776 16 PI -0. 246520276 CO -0.338659356 00 -0.157S2416E 00 
-0.157826 CC-O. 153956 01-0.146796 02 
138 79 93 94 11.29998493 2.29999638 

0. 517011646 00 0. 555693596- 01 -0. 92 799 U76-0 1 C. 53512049c OC 

0*535126 CC 0.414616-01-0.789646 02 
136 79 94 95 11,29998493 2.63332939 

0.51643467c 00 0.346117026-01 -0.1C773194E 00 C. 53942549c jC 

0.539436 CC 0*116216-01-0.775596 C2 
1)7 79 95 80 11.19998360 2*83332920 

0.829172136 P9 0.174613856 00 -0.234501646 00 0.90451276c 10 

0.904516 CC 0.992736-01-C.72194E 02 

138 70 79 30 10.86665050 2.76666260 

0.432388766 00 -0.931072246-02 -0.113193516 00 C. 47864664c OC 

0*478656 CC-O* 355696-01-0* 7694 5 E C2 

139 70 80 81 10,91664886 


-0*314378866 00 
-0.336168446 00 
-0.549959126 00 
-0.47790229 E 00 
-0. 8032047 TE 00 
-C. 611388136 PC 
-0,791950466 r 0 
-0*641843626 00 
-0.85325187E OC 
-0.93 l 009056 00 
-0.970C4718P 00 
-C • 1068G695F 01 
-O.133U049E 01 
-0.119216736 01 
— 0 ,12917624c 01 
-0.153947936 01 
0. 414605146-01 
0.U62C8796-01 
0.592733246-Pi 
-0.355683956-Pi 


-73.06733229 
-74.47261047 
-68,15913391 
-61,51751709 
-55, b435U5rtb 
-52.27229309 
-52.93003645 
-32.4C733J37 
-29.29612622 
-27.52636719 
-28.65936116 
-14,4231 5006 
-2Q,4B487b5<* 
-16*fc«65966b 
5,9^429565 
-14,678672 79 
- 78, 96 ib 2 1 4 1 
-77.95H93b6u 
-T2.19*U7v6 
-76.96543*57 


3,06666163 


144 


0.67546654E 00 0.84A81783F-01 -0,299691206 JO C,805932*9C 00 -0.4o55*t66*-01 

0.8C09CE CC-Q.405546-C1-C.67293E C2 
1*0 71 70 At 10.6*998150 3.C9999561 

0.32324076E 00 -0.6E8A1035F-31 -0.1*7519116 00 C.37254C30E UC -0,11618057* 00 

0.312546 CC-C. 118186 OC. 715266 02 
141 77 71 81 10.6166*981 3.33332920 

0. 30661201 E 00 -0.13862514F 00 -0.15463A29E 00 0.J75C50626 DC -0.1b7C6375= 00 

0.325C5E CC-O. 187066 CO-C. 72613c C2 
14? 72 81 82 10. 81668329 3.49999923 

0,2*630451 E 00 -0.2*2103818-01 -0.26103497E 00 0.4C*77349E OC -0.1H367946C 00 

0.4C477E CC-0.18368E CC-C.5A743E 02 

143 73 72 82 10.99998322 3.79999942 

0.397A349U-01 -0.1SP44437* 00 -0. 6C 7C7C92E -01 C.5434227CE-JI -0.2U02319E 00 

0.943*28-01-0.2 1302 £ C0-0.76502E 02 

144 73 82 A 3 10.79798*93 4,26666069 

0,6 6537°9l*-0l -C. 24*99076* 00 -0. 5C 906899E -01 t. 961 * 3 9**c-0l -0.25219625E 00 
0*96 144E-01-0. 2 92206 00-0.91909E 02 

145 74 73 83 10.59998322 5*03332710 

-0.32 471657 £-01 -C. 31291676C CC -0. 1806805*6-02 ' C. 32*6 3670F -0 1 -0 • 3 1292*7* * 00 
-0. 32* 646 -C 1-0. 312926 00-0.84699E C2 

146 74 83 84 10.79998*93 5.9999A760 

0.593222CCE-02 -C.35477730E 00 -C. 56269586E-01 C. 1 761CC73S-01 -0.*C2*55i ^ r,o 
0.176106-01-0, *02466 CO-0.922766 C2 

147 79 74 84 10,59998322 6.9666566B 

0. 22C298775-03 -0.4*5028316 CO -0. 22738*576-01 0.1378*7666-02 -0.4*6186*8*: 00 

O.13785E-02-0.446196 00-0.870906 02 
1*8 75 8* 85 10.79998*93 7*73332310 

-0. 1C809779E 00 -0.672*27186 W -0.12744731E 00 -C , 806 50 3 30E-01 -C,699«7*6*£ 00 
-O.8C65CE-CI-0, 6998/6 C0-0.77A52E C2 
1*9 76 75 85 10.59998322 8*19398169 

-0.67533951E-01 -0.52231884E CO -0.16371059E 00 -G, 3278559*fc-C 1 -C, 57706770? 00 
-0. 327866-C 1-0. 5770 76 CC-0.715UF C2 

150 76 85 86 10.8166*753 6.49998*7* 

-0.46026891 £ 00 -0.107865466 01 -0.46992087E 00 -0. 20698&S9E OC -0, 13321333* 01 
-0.2C6996 CC-O, 133216 01-0,616816 C2 

151 ’7 76 86 10.61664581 8.66665173 

-0.474740035 00 -0.59031105* OO -0.321367036 00 -C.2C6C0*7*E OC -0.0590*63*6 00 
-0.2C60CE CC-C. 859056 C0-0,5C1COE 02 

152 78 77 86 1C.6459815C 8.89998341 

-0.462047766 00 -0.583449546 00 -0.293501506 00 -O.??3O150T£ OC -0,822*61076 00 
-0.223046 CC-O. 822466 GO-0.5C8466 02 

153 ?f 86 87 10.91664886 8.93331909 

-0.938 812C8E 00 -0.lt*21352E 01 -0.557517296 00 -0.430567566 OC -0.155CJ7A8E 01 
-0.430576 CC-O, 155046 Cl-0,476516 C2 

154 78 87 68 1C.86665058 9.233316 *2 

-0.54 11767*6 00 -0.425904276 CO -0.273^59016 00 -C.2C37BC176 OC -0.763300786 OC 
-0.203/8E 00-0.763306 00-0.390586 02 

155 88 87 96 11.19998360 9.16665C77 

-0.930436076 00 -C.777180496 00 -0.5*1283076 OC -C.3C7127896 00 -0.1*0Q*879C 01 
-0.3C7 136 00-0.140056 01-C.40974E 02 

156 88 96 97 11,29998493 9.366652*9 

-0. 68 783599 E 00 -C. 16550986* CO -C.30768573E 00 -C. 39491 1776-01 -0.8336546PE 00 
-0.3544 IE-01-0. 833856 00-0.2539CE 02 

157 88 97 98 11.29996493 9,69996550 

-0.715295916 00 -C.2E262525E CO -0.308932*86 00 -C. 122599726 00 -0.87632143E 00 
-0.122606 C0-0.876326 00-0.275326 02 
156 90 69 103 12.16665268 0.09999985 

0.591458326 00 -0.326335436-0? 0. 252932316-01 C.592331986 00 -0.433701286-02 

0.552536 CC-0.433706-02 0.87575E 02 
149 90 103 104 12.63131871 


-67,2931213* 
-71.526!: 162* 
-72.612701*2 
-5A. 7*311429 
-7h.t> 316*795 
-81. 5^465173 
-H9. 69b 71521 
-62.236C 3e21 
-b 7,C9G*2 J56 
-77, C51 84293 
-71.51*1/ U6 
-61.66052673 
- 50 , 1 : 040*28 3 
-50.8*6191*1 
-*7.6505*32 1 
-39.0582275* 
-*0.97*1*739 
-25.36951111 
-27.631982*2 
87.57545*71 


0.29199964 


ll*5 


0.5T3311S1E 00 -0.743865978-04 -0. 250996358-01 
0*374418 CC-O.l 17098-02-0. 87S05E 02 

160 91 90 109 12* 16669269 0*98399931 

0.556?*1U£ 00 0*8(9655612-02 0.290155961-01 

0.554808 CC 0*765018-02 0*875118 02 

161 42 91 109 12*16665266 0*6173)161 

0.571CV58E 00 0*497)01228-01 -0.9651)8308-01 

0*375 558 if 0*932598-01-0* 697338 02 

162 92 109 i : 12*63331671 1*125)3092 

0*599627228 00 0*956696278-01 -0*756)65068-01 

0*556098 CC 0*396568-01-0*015731 02 

163 93 92 103 12*16663266 1.39999732 

0*595697628 00 0. 510569216-01 -0.72839909C-01 

0*556138 CC 0.903598-01-0.616008 02 
169 9? 105 106 li. 83331871 1*966663)6 

0*595718138 00 0* 352573318-01 -0*666995698-01 

0*359292 OC 0*266668-01-0,6266)8 02 
163 99 93 106 12.16665268,.. 2.299996)6, 

0*370035938 00 0* ?596vCn« ! -01 -0.938136378-01 

0*387238 00 0. 562726-01-C. 796168 02 

166 99 106 107 12*833)1871 2.633329)9 

0.561602778 00 0.263500218-01 -0. 992 l 7 193E-01 

0*3(5232 00 0*227222-01-0*653158 02 

167 95 99 107 12.16665266 2*63332920 

0.619900598 00 0.691907378-01 -0.113511158 CO 

0.637388 OC 0.916698-01-0*788056 02 

168 97 96 108 12.16665268 9.16665559 

-0.782289798 00 -C.2U636828 00 -C.8957613CE-01 

-0.2C152E 00-0*799608 00-0.828622 01 

169 97 108 109 12*83331671 9*36663299 

-0.718160878 00 -C. 2 33969C15- 01 -0.563853388-01 

-0*168018-01-0* 722718 CO-0. 960978 Cl 
17C 98 97 109 12.16665266 9.69998550 

-0. 80 3967758 00 -C.31C08720E 00 -0. 57979739E-01 
-0.303968 00-0*610068 00-0*655658 Cl 
171 96 109 110 12.633)1871. 10*0)331852 

-0, 73669696F 00 -C*2«929992€-01 -0. 76242O09F-O1 
-0.2C63C8-01-0. 796996 CO-0.6C61U 01 
1.72 _ 99 98 lift 12.16665263 10.39998627 

-0* 660312166 00 -0.927189908 00 -0.370395788-01 
-0.929098 CC-0. 8.^3968 CO-O. 405318 01 
173 99110111 12.83331871 10.87963191 

-0.754733446 00 -0. 1151 3680E-01 -0*902923f 6E-01 
-0.761378-02-0*765638 CO-i. 668778 01 
ll<t 100 99 111 12.Lo6652.68 „U.1*244961 

-0.87817973E 00 -0.93117611E 00 -0.366766958-01 
-0*930162 CC-0.68U8E CO-C.468096 Cl 

173 '01 IOC 111 12.16663268 11.51596263 

-0.75182682? 00 -0. 11656 1926-01 -0. 67104*168-01 
-0*3(2378-02-0.757868 00-0.513908 Cl 

176 101 111 112 12.63311871 ......... 1 1.70718)97 

-9.71565610E 00 C. 37927629F-02 0.23536086E-91 

0.4 56156-02-0* 7 166 3 £ CO 0*18710? 01 

177 102 101 112 17.16(65268 11,899985)1 

-9.(6il06')E 00 -C. 156002046-01 -C. 83 1 342 348 -01 

-0.517298-02-0,6913)8 00-C.70142E Cl 

178 103 113 119 19*83331565 0*09499985 

0.(0102)266 00 -0*770282756-02 -0. 3516I01EE-Q1 

oJSHMl CC-e*97269E-02-0.867UE 02 

179 10) 119 109 19.16669962 0.29199969 


0.579908296 

00 -0*117067368-02 

-87*50463667 

0.359797538 

00 0*763013698-02 

87*51113892 

C. 575598976 

00 0.452341716-01 

-84.7)477173 

C. 556090706 

00 0*346963466-01 

-61*57266072 

C. 55615C 386 

OC 0.4U554106E-01 

-81. 80041509 

0.55928S4C£ 

OC 0*2668601 36-01 

-82*66321226 

C. 587233256 

00 0.582717066-01 

- 79,617946^6 

0.56523C65E 

oC 6*227218878-01 

-85.315)6865 

0.637377686 

00 0.4166)5876-01 

-76.80606097 

-C. 201522176 

00 -0.794601386 00 

-8, 2662" 532 

-C. 1 88C09796* 

-Gl -0.722706796 00 

-4.66469*48 

-C.10347925C 

OC -0.610075706 00 

-6.55849075 

-C. 208299166* 

-01 -0.746993*26 00 

-6.C61 1 3l4fc 

-0.92903978c 

00 -0.86345679E 00 

-4 • S5306835 

-C.761 J65B96-02 -0.76563)46? OC 

-6.66766(361 

-C. 930175485 

OC- -C.8811820U 00 

-4. 68987006 

-C . 562 369R2fc' 

-J2 -0.757861266 ',C 

-5.13895*21 

0.456194336 

-02 -0*71662648? 00 

1.870976*5 

-C.53724Q5U 

-02 -0*64l334)n 00 

-7.014224^5 

C. 603C*731E 

OC -0* 972694 16? -02 

-86.71141052 


146 


0.58215237E 00 0*257778176-02 

0.563026 CC 0.171016-02 0.877926 
18C IC4 114 115 14.83331585 

0*563 145646 CO C .660828096-02 - 
0.565436 CC 0.4 51956-02-0. 86344 E 

181 104 115 116 14.83331585 

0.367215386 CO 0.2C 3e66965-01 - 

0.575616 CC 0. 1 19976-01-0. 82998 E 

182 105 104 U6 14.16664982 

0*337211426 00 G.43582439E-01 - 

0.539286 OC 0. 6 15C96-01-0. 863066 
,183 105 116 117 14.83331585 

0.324521246 00 0. 2C 5851 796-01 

0.530726 OC 0. 147916-01-0. 839236 

184 1C6 105 117 14.16664982 

0.503555926 00 0. 23206592E-01 - 

0.5C665E CC 0. 221 166-Oi-C. 87?R7E' 

185 1C6 117 118 14.83331585*_ 


MI 

076 


0769672612c 00 C. 167016846-01 * 
0.458026 CC 0. I 1406E-01-0. 852866 
1&L1C7 106 118 14.16666982 

0.676617696 CO 0.167575826-^3 
0.67666E CC 0.166366-03 0.896236 
lfil IC7 118 119 14,83331585 

0.664058526 00 0.540950016-02 

0.466066 CC 0. 6403 3c- 02-0. 862 186 
186 108 J20 121 14.83331585 

-0.62217808c 00 -0.236129766-01 ■ 
-0.2179CE-01-Q.624CCE C0-O.31543E 
189 109 108 121 14.16664982 

-0.63241577E 00 0. 2 39694126-02 

0.266746-02-0.632696 00 C. 118216 
19C 109 121 122 14.83331585 

-0.666414266 00 -0.170669566-01 ■ 
-0.HC65E-01-C.67242E CO-O. 546676 

191 no 1C9 12 2 14.16664982 

-0.67526979E 00 -0. 110222706-01 * 

-0.92703E-02-0.681026 00-0. 292 75E' 

192 UC 122 123 14.83331585 

T9 t71 *7 ?W E 99 0.203990946-02 : 

0.144116-01-0.727116 00-0.742196 

193 111 110 123 14.16664982 

-0.717C07646 00 -C. 718063126-02 
0.578686-02-0.729976 00-0.762956 

194 111 123 124_ 14.83331585 

-0. 73C7747CE 00 0.248823176-01 - 

0.427196-01-0.748616 CO-0.863546 

195 lit 124 125 14.83331585 

-0.739185335 00 -C. 315380106-02 

-0.263746-02-0.739706 00-0.151676 

196 112 ill 125 14.16664982 

-0.734260566 00 -0.170654C6E-02 

-0.247546-03-0. 735726 00-0. 25528*. 

197 112 125 126 14.83331585 

-0.72544289E 00 0.934982306-02 

0.917 78E-02-0.72587E C0-C.138196 

198 114 113 127 16.16664124 

0.618607526 00 -0.24338365E-02 

0.62031E CC-O. 413236-02 O.07O17E 

199 114 127 128 16.83331299 


0.22444904E-01 

02 

0.48399931 

S.35758 g $ ?E-fil. 

02 

0.81733197 
C. 682525636-01 
02 

1 * 12.533092 

0. 320593716-01 
C2 

1.59999752 


C2 

1.96666336 

0.229582196-01 

02 

2.36666298 

C t ,3 ?523Qg7g -0 1 

02 

2.69999599 


C2 

2.09999500 

0.303011546-01 

C? 

9.09998512 

0.330877306-Q1 

Cl 

9.29998207 

0*131092676-01 

01 

9.63331985 

0.627149346-01 

Cl 

10.03331852 

0 y 3426l882E-01 

01 

10.39998627 
0. 94976127E-01 
01 

10.87465191 

01 

11.18264961 
0.117460016 00 
Cl 

11.51598263 
C. 195035936-01 

■oi 

11.70798397 

>0.327265866-01 

01 

11.89998531 
>0. 17741 382E-01 

n 

0.09999985 
0. 325221796-01 
02 

0.29199964 


C.583C2CC96 00 
C. 565434466 OC 
C. 5 75609396 CC 
0.53928477E 00 
0.530715416 00 
C. 5C665CI 156 00 
C. 498023756 00 
C.474438K56 OC 
0.466064696 00 
-0.217896706-01 
0.266742716-02 
-0.110654236-01 
-0.927025086-02 
C. 144111516-01 
0. 578677656-02 
C .427193056-01 
-0. 26374459 E-02 
-0.247538C96-03 
0.977776436-02 
0.620305906 00~ 


0.171005736-02 
0.4 51 946266—02 
0.119966866-01 
0.41509092E-01 
0.147909526-01 
0.221163636-01 
0. 114037996-01 
G.16635656E-03 
0.640332706-02 
-G.624C01386 CO 
— 0. 6ju'6B626£ 00 
— 0.67241579E 00 
-0.681021756 00 
-0.727106276 00 
-0.729974996 00 
-0.748611636 00 
-0.739701696 00 
-0.735719506 00 
-C. 725870856 00 
-0.413227086-02 


87.79196167 
-06. 343750c 9 
-82.99790935 
-86,30587769 
-83.92268372 
-87.28747559 
-85.26422546 
89.62297058 
-86.21827698 
-3. 1543369 j 
1.16211269 
-5.46669674 
-2.92754745 

-7.42189693 
-7.62949562 
-8.63536263 
-1.51665497 
-2. 55283165 
-1.38193321 
87.01681519 


147 


0* 585793026 00 -0.214380936-02 -0. 545533566-Ql 
0.550816 CC-0. 716276-02-0. 847506 02 
200 115 114 128 16* 166641 24 C. 48399931 

0*55781555? 00 0.520950566-02 0. 320697326-0 1 

0.559676 0C 0.335476-02 0.86696? C2 
?0l 116 115 128 16* 166641 24 0*81733161 

0*56190872? 00 0. 187876826-Oi -0.424530366-03 

0*54191? CC C* 187876-01-C. 89962C 02 

202 116 128 129 16.83331299 1.12533092 

0* 49 8 76 302 E 00 -0.47660530E-0 1 -0* 550289496-01 

0.5C425E CC-0.53147E-01-C.84312E 02 

203 117 116 129 16.16664124 1.59999752 

0.5C026989E 00 0. 131 069326-01 0.960138816-02 

0.5C046E CC 0.129986-01 0.8PP786 C 2 

204 117 129 130 16.83331299 1.96666336 

0.469967786 00 -0. 28 1957986-0 l -0.222283086-01 

0.470966 00-0. 291 86E-01-0. 874576 02 

205 118 117 130 16.1666412^ 2.36666298 

0.457325996 00 0.347870596-02 0*192440156-01 

0.458146 00 0.266436-02 0.875836 02 

206 118 130 131 1&*JL333L299^ ,2.69999599 

0.444277586 00 -0* 119100816-01 -C. 39C56316S-02 

0.444316 00-0. 11944E-01-0. 895166 02 

207 119 US 131 16.16644124 2.89999580 

O.4363C2016 00 C. 1 641 3155F-04 0. 26 12 85906-01 

0.43786? 00-0*148306-02 0.865916 02 

208 121 120. 132 16,16664124. 9*09998512 

-0, 487646 ICE 00 C. 167760856-0 1 0* 129254466-01 

0.1UG76-01-C. 487986 CO 0.146646 01 

209 U1 132 133 16.83331299 9.29998207 

-C* 523059846 CO -C. 9C227127E-02 -0. 6201 8275E-01 

-0.164636-02-0.530446 00-0*678346 Cl 
21C 122 121 133.. _ 16*16664124 9.63331509 

-0.530830386 00 0.236282355-01 -C. 1741302CE-U1 

0*241 756-0 1-C. 531386 CO-C. 179706 Cl 

211 122 133 134 16.83331299 1C. 03331852 

-0.587923056 00 -0. 2571106 ->E-02 -0.116704056 GC 
0. 158396-01-0. 6103 3E CC-O. 1C871E C2 

212 123 122 134 16. 1666412.4 „ 10.39958627 

-0.6183567CE 00 0.3C969083 C -01 -D. 562457446-01 

0.358056-01-0.623156 CO-C. 491466 Cl 

213 123 134 135 16.83331299 10.87465191 

-0.449227626 00 0.16880989^-01 -0.163178386 90 

9. 547 07F-0 1-0* 687056 C0-C.13C526 02 

214 124 122 135 16.166641.24 U. 18264961 

-C.7168H18E 00 0.25G87782» : -01 -0. 892 10749E-G1 

0.35605E-C1-C. 727336 00-0,672676 Ol 

215 125 124 135 16.16664124 11.51598263 

-0.72533321c 00 C. 104808296-02 0.875383626-02 

0. 1 15426-02-0. 72544E CO C. 689766 00 

216 125 135 136 16.83331299 11.70798397 

-0.746500026 00 0.340557106-02 -C. 546274 19E-01 

0. 736406-02-0.7 50*46 00-0.4144BE 01 

217 126 125 136 16,16<64124 11.89998531 

-0. 77 356335E 00 -C .5C553679F-02 0. 105 126 5C6-01 

-0.491166-02-0. 77371E 00 0.78356E 00 

218 127 137 138 1«. 83329773 C.C9999985 

0.638426015 00 C. 35 161 9726-02 -C. 5772C1 846-01 

0*643636 CO-O. 168846-02-0. 848546 02 

219 128 127 138 13.16664124 


0.590811916 OG 
0. 55967C27E 00 
C.561908906 00 
€.504249576 00 
C.5C0459026 00 
C.47C95758E OC 
C. 458140436 OC 
C.4443 1C96E OC 
C. 437861386 00 
0.1 71 C6950E-01 
-Q. 164 628 C 3 £-02 
C.241745U6-01 
C. 19838572E-01 
0.35*051666-01 
1,547071105-01 
0.396090756-01 
C.11542439E-C2 
C. 736397506-02 
-C. 491 160156-02 
C. 643630566 OC 


-0.716274986-02 
0.335472826-02 
0.187874446-01 
-0.53147078E-01 
0,129978066-01 
-0. 291 8559 3E-01 
0.266426606-02 
- 0*1 1 9 * 3 5 1 9 E —0 1 
-0.148302326-02 
-6. 487976976 00 
-0*530436286 00 
-C.53137666E 00 
-0.61033273? 00 
-0*62319273? 00 
-0.68705374= QO 

-0.72733247c 00 
-2*725430546 00 
-0.750450426 00 
-C.7/37C7C96 CO 
-0.168842086-02 


-84.74963379 

86.69604492 

-89.96177673 
-84. 312 1 2 
88.87767029 
-87.45655823 
87,58273313 
-89 . 516u3c99 
86,59374402 
1.46644306 
-6.78337097 
-i. 79701042 
-10, 67C5c056 
-4.91463757 
-13. C 3209064 
-6.72674084 
0.60975908 
-4,14481831 
v. 70 356*. * 5 
-84.85366821 


0.29199964 
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0.59714216E CO C. 125855216-02 C. 5CC 15926E-01 C.6C1311C3E 00 -0. 291 031606-02 65.2415uo85 

0.6C131E 00-0.291036-0? 0.85242E 02 

220 128 138 139 18,83329773 0,48399931 

0.55172020E 00 -C. 1 15934CRF-01 -C. 7CC37246E-01 C. 560291296 OC -0.205645566-01 -83.02879333 

0.560296 OQ-Q. 20565E-0 1-0. 830 29E 02 

221 128 139 140 18,83329773 0.81733197 

0.38337088E CO -C.573U0116 CO C. 524 342666-01 C. 38623649c 00 -0.576025666 00 86.a7ai,2L24 

0.3E624E OC-3.57603E CO 0.86878E 02 
III 12« 128 140 18.16664124 1.12533092 

0.54037285E CO -0. 35 178781E-01 -C. 1 3775527E-01 C.54070216E JO -0. 35S08096E-01 -88. t 36 1 H469 

0.5407CE C“-0* 3550 8E-0 l-C. 886 366 C2 

223 129 140 141 1B.P3329773 1.59999752 

0, 40735191 E (U> -0.42183113E 00 -0. 95682502E-01 C. 41824967c OC -0.43272H896 00 -83. 508 3G07h 

0.418256 CC-C. 432736 CC-O. 835086 C2 

224 .130 129 141 18,166641 2 4 1.966*6336 

0.457B1672E 00 -0. 31 844556E-01 -0. 26686370E-01 C.45926672E 00 -0. 3329461 85-01 -86.89599609 

0.45927E CC-Q, 332S5E- 01 -G. 868966 02 

225 130 141 142 18.83329773 2.29999638 

0. 3857482 7E 00 -0.159207316 00 -0.82024455E-01 C.397C32206 00 -0.210491246 00 -82.17298^89 

0.35703E CC-fj.2l049E C0-O.82173E 02 

226 131 130 142 16. 1666412* 2.63332939 

0.432734616 00 -0. 153793 106-01 -0.198924546-01 C. 433615926 OC -0. 162 6062 4E-0 1 -87.46955872 

0.43362E CC-0.16261E-01-0.87470E 02 

227 131 142 143 18.83129773 2.83332920 

0.346608166 00 -0.181699756 00 -0.91861784E-01 0,3621252 2G OC -Q,l972l681E 00 -80,41909082 

0.362136 CC-0.19722E O0-O.8C4186 02 
22e 132 JL44 145 18.83329773 9.16665554 

-0. 279790881: 00 0.779495246-01 -0.134538656 OC C. 122898826 OC -0.32474017E 00 -18.47578430 

0.12290E CC-0.32474E 00-0.184766 02 

229 133 132 145 18.16664124 9.36665249 

-0.37528324E 00 0.353240976-01 -0. 87034 7C2E-03 C. 35325685E-C1 -0.37528503E 00 -0.11772341 

0.35326E-C1-0.37529E 00-0.11772E 00 

23C 133 145 146 18.e3329773 9.69598550 

-0, 39 189243E 00 0.478439336-01 -0. 16373694E OC C.IC2U390E 00 -0.446162406 00 -13.33391296 

0.1C2116 00-0.446166 00-0.183396 02 

231 134 133 146 18,16664124 10.03331852 

-0.45034555c CO C. 387163166- 01 -C. 53058565E-01 C.444C64146-01 -0.45603609E 00 -6.12155533 

0.44406E 01-0.456046 00-0.61216E 01 

232 134 146 147 18,83329773 10,39998627 

-0.53709602E 00 0.11134148F CO -0.21691507E OC C.17721236E 00 -0.6029669CE 00 -16.89326477 

0.17721E CO-0.6029 7E 00-0.16893E C2 

233 135 134 147 18.16664124 10.87465191 

-0.593390466 00 C. 336494456- 01 -0. 82776904E-01 C.44392765E-01 -0.60413378E 00 -7.39542103 

0.443 93E -01-0. 604136 00-0.739546 Cl 

234 135 147 148 18.83329773 11.18264961 

-0.684163C9E 00 0.12597847E OC -0.19642460E OC C. 17109084c 00 -0.72927547c 00 -12.9356241? 

0.17109E GC-G. 729286 00-0.12936E 02 

235 135 148 i49 18.83329773 11.51598263 

-0.723497396 00 -0. 513458256-02 -0.80982208E-01 C. 3881 39496-02 -0.732513376 00 -6.35320091 

0.388 146-02-0. 73i5 16 C0-C.63532E Cl 

236 136 135 149 U.16664124 11.70798397 

-0.76713753E 00 -0.275993356-02 0.46464741E-01 0.54121C 176-04 -0.76995158E 00 3.46603775 

0.541 2 1E-C4-0. 76955E CO 0.34660E Cl 

237 136 149 150 18.83329773 11.89998531 

-0.809C1718E 00 0. 157194146-01 -0.783864866-01 0.23103356E-01 -0.81640112E 00 -5.36172626 

0.23103E-01-0. 816406 C0-C.53817E Cl 
238130137170 20.16664124 0.09999985 

0. 13 372 545 E 01 0.21315461E 00 -0.31182408E-01 0.133811766 01 0.21229023E 00 -88.41870117 

0.13381E 01 0.212296 C0-0.88419E 02 
239 138 170 171 20.83329773 0.29199964 
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0* 13368750E 01 0.U3146O2E 90 0. 5005836SE-Q2 

0*133696 01 0* 163126 00 0.897626 C2 

240 139 138 171 20.16664124 0.48399931 

0. 13761225E 01 0.23532397E 00 -0.492402916-01 

0.13782E 01 0.23320E G0-0.B75396 02 

241 140 139 171 20.16664124 0.81733161 

9. 12078133E 01 -0*:25867«9E 00 C. 73235b 31E-Q i 

0.121136 01-0.32936E CO 0.872796 02 

242 140 171 172 20.83329773 1.22533035 

0* 84418756E 30 -0.476531576 00 -0.28456241E CO 

0.9C289E C0-O.53523E 00-0.7B350E 02 

243 141 140 172 20.16664124 1.69959695 

0.70723546E 00 -C.3318B*56F 00 -C. 145 366 75E-01 

Q.7C744E CC-0.33209E 00-0.892056 02 

244 141 172 151 20.36663818 2.06666374 

0.575364HE 00 -0.673313146 CO -0.144231026 00 

0.591816 0C-O.68976E 00-0.835026 02 

245 142 141 151 19.69996643 2.29999638 

0. 41595376E 00 -C.U8927476 CC -0.1C540485E 00 

0.437606 GC-O* 20666E GO-0. 80576 C2 

246 143 142 151 19.69996643 2.63332939 

0.433144936 00 -C. 15 576696F CO -0, 9586525C6-01 

O.44036E CC-0.17098E C0-O.8C989E 02 

247 143 151 152 19.79995728 83332920 

0.12471485E 00 -0.837436686 CO -C.37302971E 00 

0.2524CE CC-0.96512E C3-C.71110E C2 

248 152 151 161 20.13330078 _ 2.76666260 

0.20762712E 00 -0.52S<>56?2E 00 -0.11C77023E 00 

0.22390E CC-O. 546236 CO-0.816476 C2 

249 152 161 153 20.08329773 3,06666183 

-9. 163392075 00 -0.13036289? oi -0.35389996E uu 

-0.624816-01-0.140456 01-0.740906 C2 

250 153 161 162. „ .20,349960.33 3.09959561 

-0. 72630882 E-01 -0. 592140205 09 -0.15906334E 00 

— 0.2 7 758E-01-0. 6365 76 CO-0.742656 C2 

251 153 162 163 20.38330078 3.33332920 

-0.14546776E 00 -0.705046655 00 -0.265987106 00 

-0 .352126-01- 0.8113QE C^-0. 682296 02 

252 154 153 163 20.JL833C383 3.49999523 

-0.260620436 00 -0.14540939? 01 -0.31039333E 00 

-0*192276 CC-0.15304E 01-C.76186E 02 

253 154 163 164 20.39996338 3.79959542 

-0*506792076-01 -0.629368786 CO -C.24447352E CC 
0*3E7 746-01-0. 7 1882E C0-0.699Q8E 02 

254 155 154 164 20,15996643 4,2.6666069 

0.228776936-01 -C. 936547226 00 -0.214301116 OC 

0.6e5696-01-0.98224c 00-0.779706 02 

255 155 164 165 20.35996330 5.C3332710 

-0.380940446-01 -0.46211910E CO -0. 54C7691CE-01 

-0.31306E-C1-0, 468916 00-0.82*526 02 

256 156 155 165 20,19996643 5.99958760 

O.206213CCc-Ol -C.3C7925226 CO -0.156985286 OC 

0.835716-01-0.370876 00-0.68155E 02 

257 156 165 166 20.39996338 6.96665668 

-0.63614588C-02 -C. 12533569? CO -0.349855426-01 
0.1 30 376-02-0. 1350CE CO-O. 745626 C2 

250 157 156 166 20.19996643 7.73332310 

-0. 13723173E-01 C.21683979E CO -C.15839195E OC 

0.257466 CC-O. 9 4 34 4 6 -01- 0.2 6978 E C2 
259 157 166 167 20.39996338 


0.13368959E 01 0.163124926 00 89.76220703 

0*117824256 01 0.233203176 00 -87.53944397 

0.121130186 01 -0.32935685E 00 87.27868652 

G.90289C03E OC -0.535234036 00 -78.34959412 

C.7C743841E DC -0.332087586 00 -89.2u315442 

0.591807156 OC -0.68975621= 00 -83.50212097 

C. 43768412= 00 -0.206657836 CO -SO. 45727539 

C. 448357166 OC -0.170979206 00 -80.98915100 

0.252 39559E 00 -0.965117816 OO -71.11C04639 

0.223903366 OC -0.546234916 00 -81.64691162 

-0*6248 146 36-01 -0.140453916 01 -74.09046936 

-C. 277980576-01 -0.636973026 CC -74.26457214 

-0.392116316-01 -0*811302786 00 -68, 2293C9Q6 

-0.19226730E 00 -0.153Q446JE 01 -76.18591309 

C* 387735566-01 -0.71882159E 00 -69,90751648 

C. 685688266-01 -0. 382238296 00 -77,96981812 

-C.313C62C7E-01 -0.46890694E 00 -82.85151672 

C.8357C54CE-C1 -0. 370874466 00 -68.15476990 

C.13036728E-02 -0.135CCC82E 00 -74,56201172 

C. 29746085c 00-0.943444376-01 -26.97793579 


8,19998741 


0. 260314946— 01 0.758177726-01 -C.16921043E OC 

0. 22*26E 0C-J.U84U C9-0.4C4885 02 
26C 158 157 167 20.1«330383 B. 49998474 

0.167107P8E 00 C.61787438E 00 -0.21O93365E CO 

0.7C118E CC 0.83799E-O1-C. 215536 C2 

261 156 167 168 20,38330078 8,66665173 

0, 102558166 00 0.U275692E 00 -0.17C944216 00 

0.3C622E CC-O.40916E-CI-C.4C010E 02 

26 2 158 168 167 20,36996033 8.89998361 

0.62280655F-CI 0.13604927E OC -0, 86179912E-0 1 

0.15291c CC 0.5422?e-0*-0.336l7S C2 

263 159 158 169 20,08329773 8,93331909 

0,16281796c 00 0, 556*550 3E 00 -0.22599983E 00 

9.6S26SE CC 0.663PPE-GI-C.23109F C2 
266 159 169 160 2C. 1333C078 9,23331662 

-0.1032629CE 00 0,21119699? 00 -0,331166336-01 

0.21464E CC-C.1C671E CC-C.55470E Cl 

265 166 159 160 19,79975728 9. 16665C77 

0*537528996-01 0,61775131? 00 -0,198239866 00 

0.5C487E CC-O, 3336 3E-01-0. 237 25E 02 

266 165 166 160 19,65996663 9.36665269 

-0.310993196 00 0.68583488F-01 0.166127356-02 

0,6a591E-01-0.3liCOE CO 0.26555E 00 

267 166 165 160 19.69996663 9.69998550 

-0, 29570293E 00 0.7fc7?U9iE-01 -0, 29562923E-01 

0. 7 50 506-01-0,2 98 03E 00-0.45Q78E 01 

268 166 160 177 20,36663819 9.93331718 

-0. 62 797005E 00 0.27060613E CO -0. 81518173E-01 

0.27599E C0-O.43736E 00-0.656885 01 

269 167 146 177 20.16666126 10.29998589 

-0.68396396E 00 C. 127319366 CC -C. 2* 5 76962E -C l 
0. 1 2831 E 0C-0.68693E 00-C.229R5E 01 

270 167 177 178 2 0.83329773 IC.77465G57 

-0, 59168695 t CO C.5C599661E-01 -0, 16650101E OC 
0.9C669E-01-0.63116E CO-0.13559E C2 

271 168 167 178 20.166*6126 11.18266961 

-0.C9317818E 00 C.12230246E CO -0. 63120166E-01 

0.12557E CC-O. 695656 C0-C.3P169E 01 

272 169 168 178 20.16666126 11.51598263 

-0.73262978c 00 -C. 78268978F-02 0. 72363171E-01 

-0.6769CE-03-0.73978E CC 0.56669E 01 

273 169 178 179 20.83329773 11.70798397 

-0.78173923E 00 0. 26226044E- 02 -0. 78229567E-01 

O.1C365E-O1-C.70967E C0-0.56408E Ot 

276 150 169 179 20,16666126 11.89998531 

-0. E38129C6E 00 0. 70257 187E-02 0. 74038506E-01 

0.13663E-01-0.86657E CO 0.69692E 01 

275 151 172 161 20.89996663 2.33332920 

0.55358505E 00 -0.69725037E 00 -0.16079217E JO 

0.573926 CC-0.71759E CO-0.827976 C2 

276 161 172 173 21.16666126 2.59999561 

0. 27 877027E 00 -0.6307193*6 00 -0.16311836E OC 

0.31668E CC-C.66662E G0-0.77659E 02 

277 162 161 173 20.86663818 3.C6666279 

O. 12681761E 00 -0. 61688 1 73E 00 -0.665181136-01 
0.12967E CC-C.61956E C0-0.86593E C2 

278 163 162 173 20.85996338 3.29999562 

P. 124A8066E 00 -0.62410921E 00 -0.12516999E 00 
0.14505E CC-O. 644486 00-0.80763E 02 

279 164 163 173 20.85596338 


C. 224258786 

00 -0.HB40951E 

00 

-40.4«762512 

C.7C118284E 

00 0.837993626- 

01 

-21.55316162 

0.30623133c 

00 -0,409163246- 

■01 

-40,C098571a 

0.19290620c 

00 C.54237247E- 

■02 

-33.41 7 16 J03 

0.692435096 

00 0.663978926- 

■01 

-23 • 10 fc 76465 

C.21464425F 

00 -0.K671216E 

OC 

-5* 94 702 jIo 

0.50486684c 

OC -0.333626276- 

■01 

-23. 72459412 

C.68590522E-G1 -0.311C0023E 

00 

u. 24554604 

C.75050124E-01 -0.29803187E 

00 

-4,5J7757i9 

C.27999C49E 

00 -0*4373564 if 

CO 

-6.56983907 

C» 12830573E 

OC —0.464 9 3 0346 

00 

-2,29850292 

C.9C668797E-01 -0.63 l 15609F 

oo 

- 1 3 * 55892467 

C.12557334E 

00 -0.69544905E 

00 

-3,C1465d25 

-C.67490339E-03 -0.73977977E 

00 

5.64487553 

C.10348797E- 

-01 -0.7894654 3E 

00 

-5,64082813 

0.1 3462663E-Q1 -0,844565996 

CO 

4.96919:60 

0.57392365E 

00 -0.717588966 

00 

-82.79692073 

C.31447577E 

OC -0.46642482E 

00 

-77.65872192 

C.12947273E 

OC -0.61953700E 

OC 

-86.59281921 

C.145C5023E 

OC -0.644478746 

00 

-80.76280212 


3.63332844 
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-0.13028443E-01 -0.61820459E 00 -0.28625876E 0C 
0.1C092E 00-0.732156 00-0.68299E 02 
28C 164 173 174 21.19996643 4.0*999466 

-0. 11 178917E 00 -0.39031315E 00 -0.23196250E 00 
0.19505 E-0 1-0. 5216 IE 00-0.604946 02 

281 165 164 174 20.89996338 5.03332710 

0.47556877E-01 -0. *26476716 00 -0.291822496 OC 

0.18466E CC-0.57358E 00-'>.64B40E 02 

282 165 174 175 21.19996643 5.99998760 

-0.1439B694E-01 -0.23660374E CO -0.2249133C6 00 
0.125366 0C-O.37636E 00-0,58*486 02 

283 166 165 175 20*85996338 6.96665668 

-0. 41 80 1453 E- 01 -C. 135379796 00 -0.25952625E 00 
0.17512E 00-0. 35230E C0-0.5C114E 02 

284 166 175 176 21.19596643 7,89998913 

0.52004755E-01 -C. 71526527E-01 -C.21CC1C47E 00 

0.2C914E 0C-O.22867E CO-0.531986 02 

285 167 166 176 20.89996338 8.36664867 

-0.58485947E-02 0. 69060326E-01 -0.24329185E 00 

0.27608E CC-0.21686E Ca-0.4C397E 02 

286 168 167 176 20.89996338 8.69998169 

-0.58132133E-01 C.1C258579E 00 -0.133326536 00 

O.imOE CC-0. 16465E C0-0.26517E C2 

287 169 168 176 20.86663818 8.93331337 

-0. 95 390201 E-0 1 0.111748706 00 -0. 64489365E-01 

0.13019E 0C-0.il3eie CO-O. 15956E 02 

288 169 176 177 21.16664124 9.39998245 

-0* 17896539E 00 -0.20294189E-02 -0.12813258E 00 
0.65209E-01-0.24620E C0-0.’7691E 02 

289 160 169 177 20,69596643 9.66664982 

-0. 39335525E 00 0.18714619E 00 -0. 12 107694E 00 

0.2U39E 0C-O.41760E CO-O.U3226 02 

223 . L70 180 181 22.83329773 0.09999985 

0. 84622145E 00 -0 . 197258006-01 -Q.9107399QE-01 
0.85570E 00-0*292016-01-0, 84067 EtJ 2 
291 171 170 181 22.16664124 0.29199964 

0.8CQ73291c 00 0.229704386-02 0, 45 7825C6E-01 

0, 8^3 35E CC-O. 3 1954 E-0 3 0.86735E "55 

221 171 181 182 22.83329773 JO. 48399931 

0. 75 158334E 00 0. 18 310547«=-02 -0. 95405698E-01 

0.76353E CC-O. 101 19E-0 1-0, 82B67E 02 

293 171 182 183 22.83329773 0.81733197 

0. 69 1 10137E 00 -0.1<977188F CO -C.3C156136E 00 

0.783586 CC-O. 292256 00-0, 7 29 56 E "SI 

294 172 171 183 22.16664124 1.22533035 

0. 51 7191 71E 00 -0.57465583E CO -0.18692046E OQ 

0.54 6 30E CC-O. 6057 7E CO-0.80555E 02 
195.172183184 22.83329773 1.86666393 

C.5433085CE 00 -0.186573C3E CO -0.29334295E QC 
0.64659E CC-O. 289856 CO-0.7C609E C2 
296 173 172 184 22,16664^24 2.49999619 

0.335220P7E 00 -0.41361544E 00 -0.11035138E 00 
0.351146 CC-O. 429736 CO-O. 81797E T5 
297.173 184 185 22.A3329773 3.23332882 

C. 194824C4E CO -0.1721O4P4E 00 -0.313917766 00 
0.374566 CC-0.35224E C0-0.6C1565 C2 

298 173 185 174 22.16664124. 4.C3332806 

0. 11 886466E 00 -0.22114410E OO -0.26247185E QO 

0724l34E CC-0.44362E C0-C.64990E C2 

299 174 185 186 22.83329773 4.96666C5C 


C.1C0921C9E 00 
0, 19504666F-01 
C.18466C67E 00 
0.12535679E OC 
C. 175119526 00 
0.2C9144C06 00 
C.276076C8E OC 
0.16910362c OC 
0.130185376 OC 
0.652091506-01 
0.21138 716E 00 
C. 055696206 00 
C.8C334944E OC 
C.76353312E 00 
C.78358CC6E CC 
C.54830498E OC 
C. 64658964c 00 
C. 351139906 00 
C.3749575CE OC 

0. 241 34 14 i£ OC 


-0, 732 15407E 00 
-0.52160692E 00 
-0.57358050E 00 
-0.376359226 00 
-0.352 3C076E 00 
-0.22866577E 00 
-0.21686435E 00 
-0.1 6464996 E 00 
-0.113826675 00 
-0.246 20 390E OC 
-0.4 1759622c 00 
-0.292005546-01 
-0.31954050E-03 
-0.10118723E-01 
-0.29225u636 00 
-0.6U576910F 00 
-0.26985417E 00 
-0.42973447E 00 
-0.3522383CE no 
-0.44362086E OC 


-68.29919434 
-60.49395752 
-64.83964539 
-58.14040690 
-50.11358643 
-53.19837952 
-40.39724731 
-26.51096777 
-15.95571423 
-27.690; 1279 
-11. 3224O2C0 
-04.06677246 
86. 73522 949 
-62,86671448 
-72 .9562530 5 
-80.55541992 
-70.60879517 
-81,79718018 
-60. 13614319 
-64.98963928 
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0.159104475-01 -0.1*403367? 00 -0.36283U7E 00 
O.3C3206 CC-0.4422CE C0-P.51624E 02 


300 175 174 186 22.16664124 5,99998760 

-gTl8467903 E-01 -0.237^4554? 00 -0.33996660E 00 
0.229C7E CC-C, 4853 86 C0-P. 53945E “TFJ 

301 t?3 1 86 197 22.83329773 7.03332138 

-0. 368 59 334 P -01 -0.121555335 00 -0.351902256 00 
9.215236 CC-0.43365E C0-0.4P435E 02 

302 176 175 187 22.li664l24 7.96665478 

-P. 14791489 E 00 -0.13150883? 00 -0.26C 067 22S 00 
0*120406 CC-O. 399916 00-0. 441 00 g"?! 

303 176 187 186 22.83329773 6.766652H 

-0. 168 82676E 00 -0. 9 1 5260 3 1 ?-0 1 -0.285571366 CC 
0.158C06 CC-O. 418356 00-0.411496 02 

304 177 176 188 22.16644124 9.49998379 

-0. 33807755E 00 -0.497560506-01 -0.906112536-01 

-0.235386*01-0.364306 00-0.16105E 02 

305 177 188 189 22.83329773 10.13331890 

-0.463558026 00 -C*51635307?-01 -C. 227373486 QC 
0.441856-01-0.565386 00-0,241256 02 

178 177 189 22.16664124 10.77465057 

^0^34705666? CO 0.563496096-01 -0.208835606*01 
0.590466-01-0. 567756 00-0.191006 01 
307, 178 189 190 22.83329773 11.18264961 

-0.75153267c 00 -C. 140705 1 IF-01 -O.2C323804E 00 
O.38231E-O1-O.80383E CO-O. 144326 02 
J2JL178 190 191 22.83329773 11.51598263 

-0.1488308CE 00 -0. 5C649643E-02 -0.627508166-01 
0.192116-03-0.754096 CO-0.478926 01 

309 179 178 191 22.16664124 U.70798397 

-0*795894626 00 -0. 158977516-02 0.754495866-01 

0.551346-02-0. 803CCE CO 0.537876 01 

310 179 191 192 22.83329773 11.89998531 

-0. 84 359550E 00 C. 1C5762486-31 -0.6C 1601606-01 
0.147926-01-0.847816 C0-0.4CC926 Cl 

311 181 180 193 24.16662598 0.099,99985 

0.890126236 00 -0. 657004126-02 0.844840416-01 

0.098026 CC-O. 1446CE-01 0.846716 02 

312 181 193 194 24,03329771 0.29199964 

0.82750320E 00 -0*486171256-02 -0.825201276-01 

0.835616 CC— 0. 12964E-01-0. 843 99 E 02 

313 162 161 194 24.16662598 0.48399931 

0.774569516 00 0. 872462346-02 0.811020146-01 

0.783006 CC 0.234316*03 0.84027E 02 

314 183 182 194 24.16662598 0.81733161 

0.714131366 00 -0.192886116 00 -0.125061516 00 

0*731066 00-0. 2 098 IE 00-0.822986 02 

315 183 194 195 24.83329773 1.22533035 

0.598611656 00 -0.713773376-01 -0.270317756 OC 

0.694076 CC-O. 16684E 00-0.705556 02 
316.184 183 195 24.16662598 1.86666393 

0.503304596 00 -0.198560666 00 -0.169117276 OC 
0.54200E CC-O. 237186 00-0.77142E 02 
317 184 195 196 24.83329773 2.49999619 

0.396185346 00 -0.779975656-01 -C. 311559086 00 
0.550616 CC-O. 232426 00-0*636406 02 

316 165 184 196 24.16662598 3.23332B82 

0.307732886 00 -0.138238976 00 -0.22640097E CC 

0.4C2526 CC-O. 233036 CO-O.67207E 02 

319 185 196 197 24.83329773 4.03332806 


0*303278216 00 
C.229C6715E 00 
0.275233756 OO 
C. 12048453c OC 
C. 1 5799868E 00 
-C. 2353787^-01 
C.441B5221E-U1 
C.59045970E-01 
C. 382 31 194E-01 
0. 192105776-03 
C. 551342966-02 
0.147924826-01 
C.89801651E CC 
0.835605266 00 
0.783063836 OC 
0.731059C76 OC 
C.6940738CE OC 
C.542C04536 00 
C.55C6C502E 00 
C. 402520606 OC 


-0. <142201386 OC 
-0. 4853*059? 00 
-0.43364835? 00 
-0.399900246 00 
-0.41835141? 00 
-0.36429572? 00 
-0.56537049? Ou 
-0.56775302? 00 
-0.803834386 00 
-0.754C8787E 00 
-0.802997836 00 
-j. 847811706 00 
-C. 1446038 5 E-01 
-0.129637726-01 
0. 234305866-03 
-0.20981 38 IE 00 
-0.16683948E 00 
-0.23718065E 0 
-0.23241770? 00 
-0.23302668c 00 


-51.624^0016 
-53.9<,497hHl 
-48.43450928 
-44,09989929 
-41.14909 J63 
-16.10516357 
-24,12516/85 
-1.90195693 
—14. 43248081 
-4.78922939 
5.37065257 
-4.00918484 
04.670501 ?1 
-64. 39859009 
04.02688599 
-82.2975 1 5B 7 
-70.55451965 
-77.14198303 
-63.63989258 
-67.28715515 
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0. I722C08CE 00 -0. 161671076-01 -0* 364099326 00 0,432711426 00 -0,336677736 00 

0.432716 00-0*336686 CO-0, 544216 02 

320 186 185 197 26,16662598 6.96666050 

0.1C068801E 00 -0.12946457E CO -0, 308883816 CO 0*315072246 00 -0.36606880E 00 
0.31507E 00-0.366056 00-0.552136 02 

321 186 197 198 26.83329773 5.99998760 

-0. 2063831 3E-0 l -0.685570866-01 -0.380695066 CO C.36696116E 00 -0.63393656E 00 
0.364946 CC-O. 433946 C0-0.46774E 02 

322 187 186 198 24.16662598 7,03332138 

-0.14111710E 00 -0.1E283448E 00 -0.308756236 00 0*161835856 OC -0.45578736E OC 

0.161846 CC-0.45579E C0-C.45547E C2 

323 187 158 199 24.83329773 7.96665478 

-0.19C34702E 00 -0. 51 5024666-01 -0.350636026 00 0.24436855E 00 -C.48621790E OC 

0.244376 CC-C. 406226 CO-O. 395256 02 

324 188 107 199 24.1666259« 6,76665211 

-0.352859506 00 -0.146735196 00 -0.217284326 00 -0%930 l 76676-02 -0,490284926 CC 
-0.910506-02-0.490286 CO-C. 323146 02 

325 188 199 200 24.83329773 9.49998379 

-0.403606716 03 -0. 3C7394276-01 -0.296690056 00 G.l 7 323Q2lc OC -0,5675762*6 00 

0.113236 0C-O.56758E C0-0,28930E 02 

326 109 108 200 24,1_666?590 10.13331890 

-0.565C08166 03 -0.800613336-01 -0.13C67752E 00 -C, 54604 2926-0 1 -0.598465206 00 
-0. 56604E-01-0, 590476 CO-0.14362E 02 

327 189 2CC 201 24.03329773 10.77465057 

-0*62357002 E 00 -0.102403166-01 -0.252235776 CC C. 8C 1 668 1 76-0 i -0.713977106 00 
0.8C 16 76-01-0. 713986 CO-0.197206 C2 

328 19C 189 201 24.16662598 U. 18264961 

-0.783688556 00 -0* 237035756-01 -0.848351126-01 -C.1434086SE-C1 -0.793043266 00 
-0.143496-01-0.793046 00-0.629306 01 

329 191 19C 201 24,16662598 11.51590263 

-0.781124116 00 -C. 146989826-01 0. 556 71751E-CI -C. 1 C67&265E-C 1 -0. 7*5146836 CO 

-0.1C676E-01-0. 785156 00 0.41332E 01 
33C J9J. 201J202 24.83329773 U. 70798397 

-0.8138423CE 00 Q.< 1 353438^-02 -0.546767756-01 C ♦ 797*01536-02 -0,817479916 00 

0.797306-02-0.017406 CO-O. 380666 01 

331 192 191 202 24.16662598 11.69998531 

-0, 85 50579CS CO C. 8522 72 196-02 C. 5832 1 2346-01 C. 1 0*469726-0 1 -0. 8*992215? CO 
0.1CB47E-01-0. 859826 CO C. 38497S Cl 

332 193 203.204 26.83329773 C. 09999985 

C.90240479E 00 -C, 5 78374486- 02 -0. 55C0C3C5E-0 1 0.9C5708CTE 00 -0. I 3087928E-0 1 

0.9C571E 00-0.130006-01-0,865686 02 

333 194 193 204 26.16662598 0.29199964 

0.8565197C6 00 C. 30 366318E-02 0.766729716-01 C.86335909E CO -0.300276286-02 

0.061366 CC-0.?:02ee-C2 C, 84909c C2 

334 194 204 205 26.833297JJ _0, 48399931 

0.008161746 00 -C.61893463E-03 -0.590023406-01 0*812443386 OC -0.49C C5747E-C2 

0,812666 CC-O. 49CC6E-02-C. e 56 566 C2 

335 194 205 206 26,83329773 0.81733197 

0.7978502S6 00 -0. 349922186-01 -0.2597' *236 00 C. 872222486 uC -C.lw936445E "C 

0.872226 CC-O* 109166 CO-C. 740286 C2 

336 195 194 206 26.16662598 1,22533035 

0.678082476 00 -0.475432876-01 -0.134944C8E 00 0.7C236522E OC -0. 71826C6 16-01 

0.7C237E CC-O. 71026E-GI-C, 75805E C2 

337 195 206 207 26.83329771 1.86666393 

0.5BJ28947E 00 -0. 166064406-0 1 -0.298600736 00 C.70486C51E CC -0.140257546 CO 

0.7C4866 CC-O. 140266 CO-O, 67523E C2 

338 196 195 207 26.16662596 2,49999619 

0,485969546 00 -0 , 51068544E-0 1 -0,200630136 OC C. 552644256 00 -0,11774325f 00 

0,552646 CC-C, 117746 CO-O* 716226 02 

339 196 207 208 26*03329773 3,23332882 


-54,42050171 
-55,21336365 
-46,77438354 
-45.54684448 
-39, 52517700 
-32.31442261 
-28.92991630 
-14.36106504 
- 19 . 7 5 ;<*»,14 
-6,29300594 
4,133lfc253 
-3,80657959 
3,04972954 
-86, 56P28 308 
04,9 w 86<.54J 
-85, 655712 rt9 
-76,02795*10 
—79, 6C476a79 
-67, 52 3451 7t 
-71.6221923b 
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0.360946956 00 -0.113383536-01 -0.34fc298346 00 0.56796C20C 00 -0.21835166E 00 -57,13377380 

0* 567966 CC-0.218356 C0-C.59i§4E 02 
3^0 197 196 208 26.U662590 4.C31320O6 

0.267270986 00 -0*476504566-01 -0.2622C208E CC C.41565949E 00 -0.196039026 00 -6C. 4974,5178 

0.41566E C0-0.19604E 00-0,604976 02 
361 197 20e 209 26.83329773 4.9666605C 

0. 12012863E 00 -0. 172039876-01 -0.387672136 OC C. 445166616 -C -0.34224397F 00 -50.02578733 

0.445176 CC-O. 342246 00-G.50026E 02 

342 196 197 209 26,16662598 5.99998760 

-0.146722796-01 -C. 66828668^-01 -C. 298454946 CO C.25eB4l45fc OC -0.340342406 00 -47.5CC28JV2 

0,238846 00-0.34034E 00-0.475006 02 

343 196 2C9 210 26.83329773 7.C3332138 

-0.154737066 CO -C. 528759576-02 -C.39096C28E CC C. 315654342 OC -0.479678936 00 -39,7341M*8 

0.315656 CO-0.479666 00-0*397346 02 

344 199 156 210 26.16662598 7.96665478 

-0.304853446 00 -0.838516696-01 -C.27228928E CC C .981 297*,9£-0 1 -0.488834866 00 -34.04873657 

0.9 8 130E -01 -0.4 8 8836 C0-Q.34049E C2 

345 199 210 211 26.83329773 8.76665211 

-0.284226086 CO -C* 5737 JC47E-02 -0.35907501E CC C. 210910206 00 -0.6C087359F CC -3*. 10690308 

0.21091E 00-0.600876 C0-C.3U07E C2 

346 2C0 199 211 26.16662598 9.49998379 

-0.324781236 00 -C.67083259F-01 -0.21683693E CC C. 19329b48fc-Ql -0.611194136 00 -21. 729641, 7h 

0. 152 30E-01-0*i*li 196 00-0.217306 C2 

347 20C 211 212 26.83329773 10.13331890 

-0. 60053313c 00 0. 1C592461E-01 -C. 3160U67E CC C. 14461118c OC -C. 734551856 00 -22.98320C07 

0.14461E CC-O. 734556 CO-C. 229636 C? 

348 201 200 212 26.1666?*, 98 10.77465057 

-0.7C6C7185E 00 -0.34977913F.-01 -0.16772139E OC 0.460463766-02 -0.74565440E 00 -13.2779C7*3 

0.46046E-02-0. 745656 CC-C. 132806 C2 

349 201 21? 213 26.83329773 11.18264961 

-0.801707666 00 0.34308434E-01 -0.282216676 00 0.120658286 00 -0.868057716 OC -17.01377*69 

0.12C66E CC-0.888066 C0-C.17O14E 02 

350 201 213 214 26.83329173 11.51598263 

-0. 81 1 347016 00 0.217342,386-02 -0*465698246-01 C.4P3C5 392E-02 -0.814CC4126 OC -3.26580143 

0.4E305E-02-0.814CCE 00-0.326586 Cl 

351 202 201 214 26.16662598 11.70798397 

-0.846126566 00 -0.532150276-0? 0.472919346-01 -C. 266999C16-U2 -0.848778076 00 3.20727238 

-0.267006-02-0.848786 CO C. 320936 01 

352 202 214 215 26,03329773 11.89998531 

-0.675458726 00 0.55964142P-02 -0.419825916-01 C. 1 19824416-0 1 -0.87744474? 00 -2.70861149 

0.1 19826-01-0. 87744E CO-0.270866 01 

353 204 203 216 28.16642598 0.09999985 

0.91318417E 00 -0.656604776-02 C. 53365707E-C1 C.91627CC8E CO -0.965195896-02 86.69670105 

0.91627E CC -0.965206-02 0.86697E 02 

354 204 216 217 28.83329773 C. 29199964 

0*882669456 00 -C. 323501706-02 -0*297867666-01 0.883669736 OC -0,423610216-02 -88.08283997 

0.863676 OC -0.4 2 36 l 6-02*0. 8808 3 E 02 

355 205 204 217 28.16662598 0.48399931 

0*660198025 00 C. 14991 7606-01 C. 490 197676-01 C*863124436 00 0. 12065351E-01 86.o44577y3 

0.863126 CC 0.120656-01 0.866456 02 

356 206 205 217 28.16662598 0.81733161 

0. 849937446 00 -C. 19381 5236-01 -0.150938756 OC C.87539893E 00 -0.44000186-01 -80.43087769 

0.875406 CC-0.448436-01-0. 8C431E 02 

357 206 217 218 26.83329773 1.22533035 

0.73813343E 00 0.36074 63*6-01 -0.279912296 00 C. 83607227c 00 -0. 61864197C-0 1 -70.7206421,9 

0*836076 CC-O* 6 18646-01-0. 7C721S 02 

358 207 20* 218 28.16662598 1.86666393 

0.667306906 00 0.911021236-02 -0.1789307QE 00 0.712804U6 00 -0.363870266-01 -75.73901367 

0.712006 CC-O. 363876-01-0.757396 02 
159 207 218 219 28.83329773 


2.49999619 
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0.542254576 00 0.56141851* 01 •0*126100991 CO 

0.7C59IE CC-Q. 107526 00-0. 6^546 02 
160 209 207 219 28.16662598 3*29132882 

0,442094006 00 0. 130107060-01 -0.224982318 00 

0*998148 CC-0.83045E-01-0.6685CE 02 
961 208 219 220 28*93329773 4*03392806 

0.29781187E 03 0*482950218-91 -0.36685824E 00 

0.560546 00-0.214448 00-0.543958 02 

362 209 206 220 28*16662998 4*96666090 

0*171724986 CO -0*172674668-02 -0*265929168 00 

0.36471E 00-0*194716 00-0.540356 02 

363 209 220 221 28.83329773 5.9999876C 

-0.13080359E-01 0*329952248-01 -O.3P0Q58666 CC 

0*398706 CC-O. *78785 CQ-0.O304E 02 

964 210 209 221 28*16662999 7*03332138 

-0.186429218 00 -0.187929876-01 -0.273353046 00 
0.113316 00-0.308926 C0-0.36479E 02 
369 210 221 222 28.83329773 7.96665478 

-0*316088206 00 0* U548706P-01 -0.394583356 CC 

0*269546 OC-O. 969086 00-0.33340E 02 

366 211 210 222 20*16662999 _ 0.76665211 

-0.46365070E 00 -0*295581825-01 -0.25C453056 OC 
0*948106-01-0.578026 00-0*245456 02 

367 211 222 223 28*83329773 9.49996379 

-0* !? 5710065 00 C . 125604345-02 -0*358080926 CC 
0.176436 00-0.730856 00-0*26064? 02 

368 212 211 223 28. 1664259fl_„ 10.13331890 

-0.684936436 00 -C . 147171026-01 -0.219130346 00 
0.5C569E-01-0. 750226 00-0*165926 C2 

369 212 223 224 28*83329773 10*77465057 

-0.741230015 00 0.137739156-01 -0.318307276 00 

0* 1301 IE CC-O. 857576 00-0.200746 C2 

37C.2U 212 224 29*1666259? U. 18264961 

-0. 64 9864996 00 C. 1 5 8726656-01 -C.2C 1977196 OC 
0*644*86-01-0.894506 00-0.124576 02 
371 214 213 224 28.16662598 11.51598263 

-0,859677316 00 -0*122671136-01 0.336864266-01 

-0*10 9 306 -01-0* 6610 16 CO C.2273C? 01 
172 214 224 225 28*B332977_3 _ . 11*70798397 

-0*876410486 00 0. 497531 89E- 02 -0.291085736-01 

0.554086-02-0*877286 C0-C.189466 01 
373.215 214 225 28.16662598 11.89998531 

-0,502750025 00 0* 18463135E-02 0.379275686-01 

0. 343 36 E- 02-0. 904346 CO 0.239676 01 

374 216 226 2Z7 10.48995.4 2 2L - - _ C. 09999985 

0.831586276 00 -0*193786625-02 -0.964355476-02 

0.93169E CC-O. 203746-02-0.894156 02 

375 217 216 227 29.99955422 0.29199964 

0.913455965 00 0. 5595750*5-02 0* 3C39360GE-O l 

0*914476 CC C* 497906-02 0.880906 C2 

376 217 227 228 30.4999542? 0.48359931 

9.893257140 00 0.117492685-01 -0*163021096-01 

0.953566 CC 0.114486-01-0.889476 C2 

377 217 226 ??9 30*49595422 0*81733197 

f*.95l99966€ 00 0.20754242? CO -0* 32493578E CC 

0.107386 01 0* 8J7 34 f-0 1-0*694 50 E 02 

378 218 217 229 29,999954 22 i.22533035 

0.791368516 00 C. 52C47729E-01 -0.209655765 CC 

0.846706 CC-0.326626-02-0. 752266 02 

379 216 229 230 30.49995422 1.86666393 


0*705914206 

00 -0.107517786 

00 

-63.35394287 

0*538140126 

OC -0*830445096-^ 

-66.85026550 

0.500544856 

00 -c.214437966 

00 

-54*39463643 

C.36471254E 

00 -0.194/14376 

OC 

-54.03512573 

C. 350699225 

00 -0.370704366 

OC 

-43.3C442610 

0*163305205 

00 -0.388523405 

00 

-36.47930908 

0.268536165 

OC -0.569C7767E 

00 

-33.34045410 

C.8481S317E-01 -0.57H019206 

00 

-24.54544067 

C* 1 7642766E 

OC -0.730049605 

00 

-26.06442261 

0*505665815-0 1 -0.750224116 

00 

-16.59162903 

C. 13011211c 

00 -0.857560205 

00 

-2O,t?3604f>9 

C. 644876 366-01 -0.89449996? 

00 

-12.45702C76 

-C.iC93CC6i£-ol -0* 8fclOl437E 

00 

2.27297125 

0* 594C7949E-02 -C.87737596E 

OC 

-1.69403139 

C* 34 3 364 40c- G 2 -C.9C4337355 

00 

2.3966999* 

0*931605616 

CO -0*203740605-02 

-b 9, 41471 063 

0.9144727DE 

GC 0*497i^144P-0? 

88.09027100 

0.893558306 

GO 0.114490265-01 

-85.94736770 

j* 1C738C77E 

G1 0.95734248F-01 

-69,44 3Bi3*4 

C. 846702406 

00 -0*326615576 

-02 

-75.22578430 



0*mmc«f 00 C.1S559383F CC -0*3?9962556 OC 

9.87575E CC C. 355216-01-0, 441256 02 
3PC 219 218 233 29,99940*22 2,99999619 

0.5793438C6 00 C. 6726265C6-01 -G.22 S765896 OC 
0.647326 00-0.207166-01-0.69053* C2 

381 ?19 230 211 10,99995422 .\«23J32882 

0.464301C26 CO C.16267C14F OC -0. 32 7QUC96 00 

0.67592E CC-%460506-01-0. 574566 C2 

382 22C 219 231 29,99995422 4,0333280 fc 

0.?4522416£ CC C. 63415647F- )1 -C*2*717l4CE OC 

0* 491 08 E CC-O, 794396-01-0.59970? 02 

383 220 231 232 30.499954?? 4.96b6605C 

0.174353396 CO O.IC46084T? 3^ -0.348807516 OC 

0,440988 CC-0.209S3E C0-C.47774G C2 

384 221 220 232 29.99995422 5.99998760 

0.477218636-02 0, 38 3504C3E-01 -0.26238728E 30 

0,?8449E COO. 241166 CC-C. 4*1736 C2 

355 221 232 233 30.49995422 7.C3332138 

-0* 190917976 00 0. 395*4 160F-0 1 *0.351731306 00 

0.294476 CC-0.4456C6 C0-C.35931E C2 

384 222 221 233 29 . 9999542 ? 7.96665478 

-0*346846586 00 0.6324768 IE-02 -0.25770664E OC 

0.14214E CC-O. 40246c C0-C,2779?E 02 

387 222 233 214 30.49995422 8.76665211 

-C.4??57*C5€ 00 -0,381717686*91 -0.343441436 30 

0.150996 CC-C. 661746 C0-C.28847F C2 

3M 223 222 234 29,995954?? 9,49998379 

-0*582709426 00 -0.681781776*02 *C. 252998356 00 

0. 8 8529E-0 1*0, 678146 C*-C. 206516 02 

389 223 234 235 30.49995422 10.13331890 

-0.71719360F 00 -0.1C941982E CO -0*353466956 CC 
0,328336-01*0,879456 00-0.244586 02 

390 224 223 235 2 9.99595422 io. 77465057 

-0.79C772446 00 -C. 1C74T919F-02 -0.243672376 CO 
0.660616-01*0. 859916 CO-C, 158416 02 

391 224 235 236 30.49995422 U. 1*264961 

-9*536235266 CC -C. 16006470? CC -C. 346542216 OC 

-0.267816-01-0.107156 01-0.2C9286 02 

392 224 236 237 30.49995422 11.3159826J 

-9*89332771? 00 -0.103607106-91 -C. 169902916-01 

-0* ICO 34 6-0 1-0. 89 J6 5 6 00-0*110236 Cl 

393 225 224 237 29*99995422 11.70798397 

-0. 512682536 00 -0. 5I794C226-02 C* 27C032B86-01 

-0.50761E-C2-0. 913496 00 0.17C426 Cl 

394 225 237 230 30.49995422 11.09998531 

-0*929262106 00 % 2C5993656-02 -0. K 1 175 Jlf-Oi 

0.216906-02-0.929376 CC-C.62211E CO 


C.875754CC6 00 
C. 067322226 CC 
C. 67502141c OC 
C. 49107873: 00 
C. 490957386 OC 
0. 284*05046 OC 
0.294466C lc OC 
C. 142 14 1286 CO 
0*150985566 OC 
C.88529C506-01 
C* 52832042E-C 1 
C.6806C9546-01 
-C.26781 3KE-CI 
-C* 1 C0336676-0 1 
-0*5C7fc05C8fc-02 
C. 214978796-02 


0.3S52071K-01 
-0.2^7157735-91 
-C. 460503106-01 
-0*7 94 309256-01 
-w. 207933526 00 
-C. 241362456 00 
-0.445798816 00 
-C.482663C96 CO 
-0.461730776 00 
-0*678136296 00 
-0.879446276 00 
-0*8 599002 » 6 00 
-C. 107151796 01 
-0.893654766 00 
-0*913485806 00 
-0.92937201E 00 


*4.12547302 
-69.052917** 
- 57 , 45^65796 
-59.97021u*t5 
-47, 7 7439t*0 
-43. 172576SU 
-35.931*5752 
-27.79214476 
- 28.04663226 
-20,65130615 
-24.65*44727 
-15,04109592 
-20.92649731 
-1.10232735 
1.70417891 
-0.62211156 


